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ARCADIS GERAGHT/SMILLER 
Ecological Risk 
Assessment 

North and South Barge Slips, 

Former Wisconsin Steel Works, 

Chicago, lUinois 

1.0 Introduction 

TLic purijose of this ecological risk 
assessment (ERA) is to evaluate the 
poten.ia: for adverse effects to the 
ecoloirical community in the north and 
south barge slips of the Former 
W:.5consin Steel Works (WSW) Site in 
Chicago, Illmois (Figures 1 and 2) 
associated with exposure to chemicals in 
surface water, sediment and fish tissues. 
This report has been prepared on behalf 
of Navis:ar International Transportation 
Corp. CNavistar). 

A humar health risk assessment for the 
Nforth and South Slips was determined 
unnecessary- based on the lack of human 
exposure. The slips are surrounded by 
.ndustna' property, and are not used in 
wavs tnat would encourage recreational 
exposure to sediments, water, or resident 
bio:a in the North and South Slips. 

The m(;thods used in this assessment are 
generally consistent with the United 
States Environmental Protection 
Agency's (IJSEPA) Ecological Risk 
Assess)nent Guidance for Superfund: 
Process for Designing and Conducting 
Ecological Risk Assessments (1996) and 
the Guidance for Ecological Risk 
Assessment (USEPA, 1998). 

(ron5is:ert with this guidance, this ERA 
IS comprised of the following 
compoiients: 

1) Problem Formulation; 

3) Risk Characterization. 

Each of these components is described in 
greater detail in the following sections. 
This risk assessment has been prepared 
based on the information available for 
the North and South Barge Slips. These 
data include chemical data for sediment, 
surface water, and fish tissues, sediment 
toxicity tests, and benthic community 
sampling reported by the United States 
Fish and Wildlife Service (USFWS) in 
1994, and chemical data for sediment 
and surface water reported by the Illinois 
Environmental Protection Agency 
(Illmois EPA) in 1996. 

In order to more accurately assess the 
ecological risk associated with the slips, 
the following tasks were completed: 

1) The sediment chemical data in the 
USFWS report are reported as dry 
weight concentrations, but were 
found to be wet weight 
concentrations. Therefore, the dry 
weight normalized data were 
determined and reevaluated relative 
to background sediment 
concentrations (dry weight). 

2) Sediment chemical data for 
polynuclear aromatic hydrocarbons 
(PAHs) are reported at potentially 
elevated concentrations in both slips. 
Modeling is used to evaluate the 
potential toxicity to aquatic 
organisms associated with the 
detected PAH concentrations. 

]:) .\nah'Sis; and 
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31 Toxicity testing conducted by the 
USFWS indicates unacceptable 
toxicity in two of the south barge 
slip samples. These results are 
reexamined to determine if any 
significant correlation exists 
be^veen the toxicity test results and 
the sediment chemical data or test 
ammonia data. 

4) F.AHs, polychlorinated biphenyls 
(?CBs), and metals were detected in 
the whole body tissue samples of 
fish collected from the two slips. 
These results are used to estimate the 
potential risks to fish-eating 
(piscivorous) birds. 

B&sed on these lines of evidence 
conclusions are dravm regarding the 
potential for chemicals in the sediment, 
surface water, and biota to pose an 
imminent hazard to the ecological 
cornmuriity at the Site. 

2.0 Problem Formulation 

Problem formulation is the process of 
revievvir.g existing data and site 
conditions to develop preliminary 
hyttotheses about how adverse ecological 
effect; might occur. TTie problem 
formulation phase of the ERA is used to 
focus th(; remainder of the assessment on 
those chemicals, transport mechanisms, 
anc ej.posure pathways that are most 
lik;:ly to be associated with adverse 
ecological effects. The problem 
formulation phase includes a description 
of the environmental setting, chemicals 
of ::or;cem (COCs) known or suspected 

to exist at the Site, a brief discussion of 
the COC fate and transport 
characteristics as they relate to potential 
COC migration, a brief discussion of the 
potential toxicity associated with the 
COCs; and a discussion of the exposure 
pathways that are most likely to be 
complete. Each of these elements is 
described in greater detail in the 
following sections. 

2.1 Site Characterization 

The WSW site is in southeastern 
Chicago, Illinois in Section 7 and 8, 
T3 7N, R15 E of the 3 '̂  Principal 
Meridian, in Hyde Park Township, Cook 
County, Illinois. The address of the site 
is 2701 East 106"̂  Street, Chicago, 
Elinois, 60617. The site is located in an 
industrialized area of Chicago that is 
adjacent to the Calumet River and 
contains two barge slips that were 
historically used for the shipping of raw 
materials to the WSW site and steel 
products fi-om the WSW site. The WSW 
site has been used to produce steel since 
1875. During the 1930s, the WSW 
operation was expanded to become a 
fully integrated steel manufacturing 
facility, and by 1966, over one million 
tons of steel were produced a year at the 
WSW site. All operations ceased at the 
facility in 1982, and the facility was 
demolished in anticipation of developing 
the property for alternative commercial 
uses. 

The north barge slip is not currently 
being used, while the south barge slip is 
being used for shipping and receiving 
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Ml 

«• 

opierations by other industries in the Site 
vicinity A National Pollutant Discharge 
Elimination System (NPDES) permitted 
outfa.l is present in the south slip that 
rec eives non-contact cooling water fi^om 
th'? Acme Steel plant located adjacent to 
the \\'SW site. AH storm drains and 
oi:.:fa"Is from the WSW site to the barge 
slips have been sealed. 

Tlie rorth barge slip is currently not used 
for commercial traffic. The slip is 
approximately 1227 feet long by 180 feet 
wide (USFWS, 1994). The banks are 
sheer walls, with water depths that range 
from 12 to 25 feet. 

TLie south barge slip is currently used for 
industrial barge traffic. The slip is 
approximately 964 feet long by 174 feet 
wide (USFWS, 1994). The banks are 
sh:;er except in the immediate vicinity of 
the A;me Steel outfall, where the bank 
has slumped creating a shallow shoreline 
area approximately 500 feet long. With 
the e>.ception of this one shallow area, 
water depth ranges from 10 feet to 25 
feet. 

TLis bar!>e slips are connected to the 
Caluraet River approximately 3 miles 
south of Calumet Harbor on Lake 
Mich.gan, and 2 miles north of the 
O Bnen Lock and Dam. The Calumet 
River has a reversible flow and passes 
though predominantly heavy industrial 
an: as. 

Exist:ng data indicate that PAHs, metals, 
PCBs (raeasured as Aroclors), and some 
voatile organic compounds (VOCs) are 

present in the sediment and surface water 
of the north and south barge slips along 
the Calumet River. 

2.2 Previous Investigations 

The USFWS and the Illinois EPA have 
conducted ecological investigations of 
the north and south barge slips. In July 
1993, the USFWS collected six sediment 
samples from the north barge slip and six 
sediment samples from the south barge 
slip. In June 1996, the Illinois EPA 
collected four sediment and surface 
water samples from the north slip and 
two sediment and surface water samples 
from the south barge slip. The locations 
of sediment and surface water samples 
are shown on Figure 3. 

2.3 Data Summary 

The following section summarizes the 
data used in this ERA. 

2.3.1 Sediment 

Sediment samples were collected by the 
USFWS and the Illinois EPA with a 
Ponar dredge (USFWS, 1994). The 
sediment in the north and south barge 
slips are primarily impacted by PAHs, 
PCBs and metals. Although acetone and 
2-butanone were detected in sediment 
samples from the slips, they are present 
at low concentrations, are potentially 
laboratory contaminants, and are not 
believed to be related to site activities. 
Data summaries for north slip sediment 
on a wet weight, dry weight and organic 
carbon normalized basis are presented in 
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Tables 1 through 3, respectively. Data 
summaries for south slip sediment on a 
wet weight, dry weight and organic 
carbon normalized basis, are presented in 
Tables 4 through 6, respectively. Raw 
sediment data on a wet weight, dry 
weight, and organic carbon normalized 
basis ate provided in Appendices A, B 
and C, respectively. The data previously 
reported by the USFWS as dry weight 
chemicil results (USFWS, 1994) have 
been determined to be wet weight 
cherr ical concentrations, and have been 
anal) zed accordingly. 

2.3.2 Surface Water 

Surface water samples were collected by 
the Illinois EPA with a "Bacon Bomber" 
sampler (lEAP, 1996). The water 
samples were collected from 
approximately 4 to 6 feet below the river 
surface. Tlie samples were analyzed for 
metals, volatile organic compounds, 
serni-volatile organic compounds, 
pesticides and PCBs. Metals were 
detected in the surface water samples 
collected from the north slip. Metals and 
very low levels of benzene and 
chloroform were detected in surface 
water samples collected in the south 
barge slip. Because of the small data set 
for surface water, a statistical summary 
was not prepared. The raw surface water 
data is presented in Appendix D. 

2.3.3 Sediment Toxicity Tests 

The LJSFWS (1994) conducted 96-hour 
sediment toxicity tests using larval 
fathead vninnov/s {Pimephales 

promelas). The results indicate that the 
majority of the samples from the north 
and south slips exhibit no significant 
toxicity. Two samples from the south 
slip exhibit significant toxicity relative to 
the controls. The data and the associated 
sediment chemical data are evaluated in 
this assessment. 

2.3.4 Tissue Data 

Fish samples were collected from the 
two slips using three types of nets (i.e., 
baited minnow traps, gill nets, and hoop 
nets) by the USFWS (USFWS, 1994). A 
composite sample of three whole 
common carp {Cyprinus carpio) from 
the north barge slip and three whole 
white perch (Morone americana) from 
each of the north and south barge slips 
were saved for chemical analysis. The 
analysis indicated the presence of PCBs 
(Aroclor 1248), and metals in the white 
perch and carp samples from the north 
barge slip. The white perch from the 
south barge slip contained PCBs 
(Aroclor 1248), PAHs (fluoranthene and 
pyrene), and metals. The analytical data 
for fish tissue samples are presented in 
Table 7. 

2.4 Habitat Characterization 

The barge slips and the section of the 
Calumet River adjacent to the Site 
represent highly disturbed aquatic 
environments that have been used 
extensively for bulk cargo transport, 
effluent discharge and other industrial 
activities. Limited foraging habitat exists 
for piscivorous birds in the shallow 
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portion of the south slip at the Acme 
Steel outfall. The USFWS also reports 
that tlie shallow enclosed end of the 
north slip is used by piscivorous birds 
and waterfowl (USFWS, 1994). Given 
thi; distinct lack of aquatic vegetation 
and ben:hos, the waterfowl are likely 
using the north slip primarily for loafing 
or resting. Gulls and other piscivorous 
birds have been obser/ed foraging for 
small fish in the south slip. 

TLie v-'ater quality in the slips was 
characterized by moderately high water 
temperatures (18.5°C to 27°C), relatively 
low dissolved o.xygen conditions (5.5 
m\i/L to 8.2 mgl.), and relatively high 
pH (8.0 to 8.4 standard pH units) during 
the July 1993 sampling (USFWS, 1994). 
TLie s:ip5 are connected to the Calumet 
Ru'er but were reported to have zero 
flow during the July 1993 sampling 
event. These data indicate a habitat with 
relati\'ely poor water quality conditions, 
particularly for sessile benthic 
organisms. 

The surrounding upland areas are highly 
disturbed industrial environments that 
are ur.likely to represent significant 
habitat. Lake Calumet, which is located 
approximately 1.25 miles to the 
southwest of the Site represents the most 
significant habitat resource in the Site 
vicinity. 

2.fi Potential Receptors 

Pci:ential receptors within the slips 
include oenthic and epibenthic 
invertebrates, fish and waterfowl. 

Piscivorous (i.e. fish eating) birds have 
been observed feeding in the south slip 
in the immediate vicinity of the Acme 
Steel outfall. For the purposes of this 
ERA, aquatic receptors including benthic 
and epibenthic invertebrates and fish are 
evaluated as a single receptor group (i.e., 
aquatic organisms) due to the similarities 
in the potential exposures they are likely 
to experience. In addition, because they 
have been observed at the Site, 
piscivorous birds are evaluated in the 
ERA for potential adverse effects 
associated with chemical exposure 
through the food web. 

2.6 Fate and Transport 

The chemical classes of greatest 
ecological concern at the Site are the 
PCBs, PAHs and metals. VOCs are 
typically not toxic to aquatic organisms 
at concentrations that have been reported 
for the Site. In general, PCBs and PAHs 
are not highly water soluble, and have a 
tendency to partition to organic carbon in 
aquatic environments. The lighter 
molecular weight PAHs (e.g. 
naphthalene, phenanthrene) are more 
water soluble than the heavier weight 
compounds [e.g., dibenzo 
(a,h)anthracene, indeno (1,2,3-cd) 
pyrene]. Conversely, the heavier weight 
PAHs and the PCBs tend to have a 
higher affinity for lipids, and therefore, 
are more likely to partition to the fats of 
an organism once taken up in the 
environment. The more lipophilic 
compounds are more likely to 
bioaccumulate through the food chain. 
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It should be noted that PAHs are not 
considered to pose a significant food 
web bioaccumulation risk due to the fact 
that they are readily metabolized by 
organisms with mixed function oxidation 
(N'CFO) systems, such as fish (Neff 
1979). This means that PAHs are readily 
metabolized and excreted, and therefore, 
do net bioaccumulate in a manner similar 
to PCBs. 

Man> metals are expected to be present 
naturally in aquatic environments 
because they can be derived firom 
weathenng of the eanh's crust. 
Therefore, many metals are likely to be 
pr(;sent within an aquatic system that 
hav'e no relationship to industrial 
activiues at the Site or in the Site 
%hcini!y. Metal bioavailability varies 
depending in part on the chemical form 
present and the pH and hardness of the 
water. 

2.7 Chemicals of Potential Ecological 

Concern 

COCs were selected by screening all 
existing sediment, surface water and fish 
tissue data to identify the chemicals most 
likely to contribute to significant 
ecological risks. All chemicals that were 
detected at least once in each 
environmental medium were initially 
consicered as COCs. Because relatively 
fev/ ccimDounds were detected in fish 
tiss.ue, all pnority pollutant chemicals 
detected in fish were included as COCs 
(Table 7). COCs in sediment and 
surface v/ater were selected by 
comparing mean chemical 

concentrations to regional background 
chemical concentration ranges and 
selected media-specific toxicity 
benchmark values. The results of these 
comparisons for sediment and surface 
water are presented in the following 
sections. 

2.7.1 Sediment COCs 

Mean concentrations of all chemicals in 
sediment were inifially screened against 
regional background chemical 
concentration values. The comparison is 
a way to identify COCs carried to the 
next level of the risk assessment. Mean 
chemical concentrations were calculated 
on a wet weight, dry weight, and organic 
carbon normalized basis for both the 
north barge slip and the south barge slip. 
These results are presented in Tables 1 
through 6. The analytical data is 
tabulated in Appendix A. 

Two sources of data were used to 
establish a range of concentrations 
within the Calumet River system that 
characterized background chemical 
conditions. The first source of 
background chemical concentration data 
was the Illinois EPA's Evaluation of 
Stream Sediment Data 1974-1980 
(Illinois EPA, 1984). This document 
presents a range of concentrations of 
metals, nutrients and organic compounds 
that have been classified by Illinois EPA 
as non-elevated, slightly elevated, 
elevated, highly elevated or extremely 
elevated based on their distribution in the 
watersheds considered. Due to the 
industrial land use in the Site vicinity, 
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c once nfat ions of chemicals within the 
Ccilur.nei: River are expected to be 
some'vhat elevated above pristine 
conditions. For this reason, chemical 
concenti-ations within the barge slip 
seiiirrents were comp£ired against the 
Illino s EPA elevated classification for 
chem cals in sediment. 

TLie second source of background data 
used in this assessment was the US 
Geological Sur\'ey's Surface Water 
Quality Assessment of the Upper Illinois 
River Basin in Illinois, Indiana, and 
Wisconsin: Geochemical Data for Fine 
Fraction Streambed Sediment from High 
and Low Order Streams, 1987 (USGS, 
1987). Background chemical 
concentrations used from this document 
were the 50* and 90* percentile 
disTifiutions of element concentrations 
from high order streams of the upper 
Illinois River Basin, which includes the 
Calumet River system. Due to the 
industrial nature of the surrounding area, 
the 9C* percentile metal concentrations 
were considered representative of 
background concentrations in the Site 
viciniry. 

The results of the background sediment 
comparison are presented in Table 8. Of 
the chemicals detected in the north slip 
or soLith slip sediment, a total of 11 
metals and 4 PCBs were identified at 
concentrations above background, and 
were earned through to the next step in 
the COC' selection process. 

In addition to the background screen, 
mean concentrations of chemicals in 

sediment were compared against the 
sediment effects concentrations (SECs) 
presented in the USEPA Assessment and 
Remediation of Contaminated Sediments 
(ARCS) Program: Calculation and 
Evaluation of Sediment Effect 
Concentrations for the Amphipod 
Hyallella Azteca and the Midge 
Chironomus Riparius (USEPA, 1996). 
The concentrations used for comparison 
purposes were the ARCS Effects Range 
Median (ER-M) values from 14-day 
Hyallela Azteca toxicity tests, 
normalized to one percent organic 
carbon. For those COCs for which 14-
day toxicity test values were unavailable, 
guidelines based on 28-day Hyallela 
Azteca toxicity tests were used. 

It is widely accepted that bulk sediment 
chemistry data is an inaccurate basis for 
predicting toxic conditions in sediment 
(USEPA, 1993a, 1993b, 1993c; Di Toro 
et all991). However, to be conservative, 
the dry weight concentrations of metals 
in sediment and the organic carbon 
normalized concentrations for organic 
chemicals in sediment were compared to 
the ARCS SECs. Sixteen PAH 
compounds, 4 PCB Aroclors, and 6 
metals have mean concentrations that 
exceed the SECs on a dry weight, or 
organic carbon normalized basis. The 
results of the toxicity benchmark 
screening for sediment are presented in 
Table 9. 

In addition to the previously described 
data for PAHs, PCBs and metals, several 
pesticides were detected in sediment of 
the North and South Slips. The 
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concentrations of pesticides detected in 
sediments were not substantially 
elevated. Detected concentrations in 
sediments are most likely from historical 
uses within the watershed. Because the 
pesticide compounds were not detected 
at substantially elevated concentrations 
or at significant frequency on the WSW 
site, ]Desticides in sediment are unlikely 
to be site related. Therefore, pesticides 
are not considered further in this ERA. 

Base(d en the comparison to background 
and the toxicity benchmark screening, a 
total of 30 chemicals are identified as 
COCs ill sediment. The COCs in 
sediment for the north and south barge 
slips are presented in Table 10. 

2.7.2 Surface Water COCs 

Table 11 presents a comparison of 
surface water concentrations in the slips 
to USEPA aquatic water quality criteria 
(AW(^C) for freshwater aquatic life 
protection, the Illinois secondary contact 
and irdigenous aquatic life standards 
provided in 35 lAC 302 Subpart D, and 
the Illinois criteria for general use 
waters. The state of Illinois regulations 
indicate that the general use criteria 
should be applied to the reach of the 
Calumet River adjacent to the Site. 
However, for the purposes of this 
assessment the USEAPA AWAC and the 
Illinois secondary contact and 
indigenous aquatic life standards are 
considered more appropriate. 

None of the surface water chemical 
concentrations exceeded these criteria. 

Therefore, no adverse effects to 
ecological receptors are expected as a 
result of exposure to chemicals in 
surface water, and no COCs in surface 
water were selected. 

2.8 Exposure Assessment 

Exposure assessment is the process of 
describing and quantifying the potential 
chemical uptake that could occur at the 
Site. Included in the exposure 
assessment is a description of potentially 
complete exposure pathways for each 
receptor group evaluated, and estimation 
of the magnitude of exposure associated 
with potentially complete exposure 
pathways, for each receptor. 

A site conceptual exposure model 
(Figure 4) is used to depict our current 
understanding of the potential chemical 
sources, release mechanisms, transport 
mechanisms, and exposure pathways that 
may exist at the Site. Without a 
complete exposure pathway, no risk to a 
receptor is possible. The exposure 
pathways that are expected to be 
complete for each of the receptor groups 
evaluated in this ERA are presented in 
Figure 4 and discussed briefly below. 

Aquatic plants including algae and 
emergent macrophytes may take up 
COCs from the water column, or in some 
instances, from the interstitial sediment 
pore-water. Other aquatic receptors 
including sediment invertebrates and fish 
may be exposed to COCs in sediment 
and surface water through direct contact 
and ingestion. 
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Piscivorous birds may be exposed to 
COCs in the tissues of their prey items, 
and tnrough direct contact with sediment 
and surface water. However, the direct 
contact pathways (i.e., dermal contact, 
and sediment or water ingestion) for 
piscivorous birds are expected to be 
negligible compared to the fish ingestion 
p£:hv.'ay. The potentially complete 
ex.Dosure pathways for all receptor 
groups are presented in Figure 4. 

3.0 Analysis 

The analysis phase of the ERA addresses 
the potential toxicity and exposure of 
aquatic organisms and piscivorous birds 
to :he Site COCs. Multiple lines of 
evidence or methods of evaluation are 
used 10 estimate the risks to ecological 
receptors. The weight of these lines of 
evidence is used to draw conclusions 
regarding potential ecological risks. 

3.1 Aquatic Organisms 

Potential nsks to aquatic organisms 
(Invertebrates and fish) are evaluated 
along four lines of evidence: 1) 
comparisons of sediment chemical 
concenti-af.ons to sediment quality 
guideline values; 2) evaluation of the 
USF\v''S toxicit}' test results; 3) modeling 
of PAH toxicity potential in sediment; 
and 4) evaluation of the benthic 
coirmiunit̂ / analysis. 

3.1.1 Toxicity Assessment 

TLie COCs selected in sediment include 
several light and heav;/ molecular weight 

PAHs, metals, and the PCB compoimds 
Aroclor 1242, Aroclor 1248, Aroclor 
1254, and Aroclor 1260. The potential 
toxicity to aquatic organisms associated 
with each chemical group is discussed 
below. 

3.1.1.1 PAH Toxicity 

PAHs are often categorized into two 
groups according to their molecular 
weight. The low molecular weight 
PAHs (LPAHs) consist of 2 to 3 ring 
compounds and the high molecular 
weight PAHs (HPAHs) consist of 4 to 6 
ring compounds. The potential for 
exposure to and toxicity from LPAHs is 
generally greater than from HPAHs 
because the lighter fraction is generally 
more soluble and therefore more 
available. High molecular weight PAHs 
are generally less soluble, more tightly 
sorbed to particles, and therefore less 
available to aquatic organisms. Table 12 
presents general toxicity data on PAHs 
that summarizes toxicities of individual 
compounds into 2 ranges of toxicity 
values for LP AH or HP AH groups. 

Acute toxicity to invertebrates from 
aquatic exposure of LPAHs ranges from 
0.05 to 5.8 mg/L (Table 12). Generally, 
fish appear to be less sensitive than 
invertebrates by an order of magnitude, 
with acute toxicity ranging from 0.5 to 
150 mg/L. Chronic effects are seen in 
microorganisms at concentrations 
ranging from 0.3 to 62 mg/L, in 
invertebrates at 0.02 mg/L, and in fish 
from 0.85 to 3.2 mg/L (Table 12). 
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.Although there are data available for 
describing the toxicity of dissolved 
HPAFIs, the concentrations required to 
cause eflects are unlikely to occur once 
oil has fractionated due to the low 
aqueous solubility of these compounds 
and the tendency to adsorb to organic 
carbon (.\ppendix B). Invertebrates and 
fish appear to have similar ranges of 
sensitivity to HPAHs, ranging from 0.25 
to >1 iTig'T. Data on chronic effects of 
HF'..AF[s was only found for 
microorganisms and ranged from 0.005 
to 8.1 . mg'L (Table 12). The majority 
of ['A.^s, particularly HPAHs, will 
fractionate and become strongly sorbed 
to suspended particulates and the 
sec:;ment. Data on toxicity of PAHs 
associated with sediments or gravel to 
aquatic organisms are also presented in 
Table 12. These data confirm that 
sediment-sorbed PAHs are generally 
much :ess toxic than P.AHs in the 
aqueous phase due to their decreased 
bioavailability. Acute toxicity to 
invertebrates is reported to occur at 
sediment or soil concenfrations ranging 
from 5.1 to 670 mg/kg, while chronic 
effects are seen at 94 mg/kg dry weight 
(Taale 12). Mortality and sublethal 
effects are reported to have occurred in 
fish exposed to sediments containing 
3,900 mg/kg total PAHs. 

3.1.1.2 PCB Toxicity 

The toxioit/ of PCBs to aquatic 
invertebrates varies considerably among 
test conditions. Lower chlorinated PCB 
mi.vtures are reported to be more toxic to 

invertebrates than those with higher 
chlorination (Stalling and Mayer, 1972; 
Nebeker, et al., 1974; Sericano et al., 
1991). The acute toxicity of PCBs to 
various aquatic invertebrate species can 
vary with sex, life-stage, and age (Lowe 
et al., 1972; DiPinto etal., 1993). In 
addition to lethality, other observed 
effects include growth inhibition and 
altered ion fransport. For some PCB 
isomers the effects appear to be 
reversible. A few laboratory studies 
have evaluated the effects of PCB-spiked 
sediments on several different marine 
aquatic invertebrates. DiPinto et al., 
(1993) investigated the effect of 
exposing a species of copepod 
{Microarthridian littorale) for 96 hours 
to sediments containing 21 mg/kg to 333 
mg/kg Aroclor 1254. They reported that 
exposure to 83 mg/kg of Aroclor 1254 
significantly affected copepod survival, 
but concenfradons of 42 mg/kg or less 
did not. They also reported that the LC50 
values (concentration that kills 50% of 
the test population in a specified period 
of time) for females and males were 251 
mg/kg and 117 mg/kg, respectively. 
DiPinto et al., (1993) also examined the 
reproductive impairment of the copepods 
exposed to a range of 4 mg/kg to 83 
mg/kg Aroclor 1254 spiked in sediments 
for 12 days. Egg production and total 
reproductive capacity were significantly 
reduced at 4.2 mg/kg and a reduction of 
larval copepods was observed at 8.3 
mg/kg. 

McLeese and Metcalfe (1980) reported 
LC50 values for marine sand shrimp of 
greater than 0.78 mg/kg in sediment for 
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Aroclor 1242 and greater than 3.4 mg/kg 
for Aroclor 1254. A shidy on the 
exposure of an infaunal amphipod to 
Aroclor 1254 for 10 days resulted in an 
LCso of 10.8 mg/kg (Swartz et al., 1988). 

Laboratory- and field studies have been 
conducted to evaluate the effects of 
PCBs in fish (Halter and Johnson, 1974; 
Nebeke- et al., 1974; and Harding and 
Addison, 1986). Results of these studies 
indicate that PCBs make their way into 
fisn by two exposure routes: 1) direct 
uptake trom sediment and water; and 2) 
ingestion of contaminated prey. Based 
or a review of the literature, it appears 
that concenfrations of PCBs in the range 
of 1 i-Lg'L or lower do not adversely 
affect the survival of adults and their 
offspnng (Hansen et al., 1974b; Snarski 
andPubhsi, 1976). 

Tfie results of the studies noted above 
indicate that LC-50 values for sensitive 
species of freshwater and marine 
organisms exposed to various Aroclors 
vary Irom 0.1 to 10.0 )Ug/l during 
exposures of 7 to 38 days. In general, 
toxicity increased with increasing 
exposure, crustaceans and younger 
developmental stages were the most 
sensitive groups tested. The lower 
chlorinated biphenyls were more toxic 
than higher chlorinated biphenyls. 

3.M.;i Metal Toxicity 

TTie tox: city of metals identified as COC 
varies; significantly between species, life 
stages and water quality conditions (e.g., 
hardness). A summary of the toxicity 

information for COC metals is beyond 
the scope of this text. The relative 
toxicity of the metals is represented by 
the various regulatory criteria for water 
and quality guidelines for sediment used 
to evaluate risk in this assessment. 

3.1.2 Toxicity Analysis for Aquatic 

Organisms 

Chemical-specific toxicity information 
for PAHs is limited to a handful of the 
17 priority pollutant PAH compounds. 
This limits the ability to assess risk by 
compound. The ZPAH model was 
developed by Swartz et.al. (1995) to 
evaluate the potential toxicity of 
mixtures of PAH compounds present in 
field sediment samples. A detailed 
description of the ZPAH model can be 
found in Swartz et. al., (1995). A brief 
discussion of the model application to 
individual samples collected at the Site is 
provided below. 

Chemical-specific interstitial pore-water 
PAH concentrations were predicted 
using sediment equilibrium partitioning 
(USEPA 1993) for each sample. The 
predicted concenfrations were divided by 
the 10-day LC-50 values predicted by the 
ZPAH model. The resulting chemical-
specific ratios were then summed to 
arrive at a cumulative toxic unit value for 
each sample. The results of the SPAH 
model for the Site are presented in Table 
13. As discussed by Swartz et al. (1995), 
cumulative toxic unit values of 0.186 or 
less are imlikely to contribute to 
sediment toxicity. Cumulative toxic imit 
values of 3.29 or higher are expected to 
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cause tC'xicit>' to aquatic organisms under 
almost all circumstances. The predicted 
to>;ic unit values for all samples from the 
ncirth ar.d south barge slips are less than 
the 0.186 level. This indicates that no 
P A H related toxicit}' is expected for 
aquatic organisms in the barge slips at 
the Site. 

3.1 3 Toxicity Test Results Evaluation 

The L'SFWS performed toxicity tests on 
a total of 20 bulk sediment samples 
collected from seven locations in the 
north and south barge slips in July and 
November of 1993. Toxicity tests were 
carried out using lar\'al fathead minnows 
(Pimephales promelas). The results of 
the USFWS toxicity testing are presented 
in Table 14. 

Significant toxicity was observed in 
san .̂ples from uvo locations (i.e., WSW-5 
and WS^V-6) in the south slip (Table 
14). P.eview of the toxicity test results 
indicates that the majority of the 
mortality observed occurred at the 48-
hour niark of the 96-hour test. For this 
reason, correlation analysis was 
perfonned using the 48-hour toxicity test 
results, simultaneously collected data for 
unionized ammonia, and estimated water 
i;onceTifration data for the sediment 
COtrs from co-located samples based on 
equilibnum partitioning calculations. 

(rioirelation analyses were performed for 
all sediment COCs and the imionized 
ammonia results collected during the 
sediment toxicity tests to determine 
^vhich constituents exhibit the sfrongest 

relationship to the observed toxicity. 
The highest correlation coefficient was 
computed for unionized ammonia 
(r̂ ==0.89). The only other compounds 
with r" values greater than 0.5 were 
naphthalene (r^= 0.88), fluorene (r" = 
0.72) and dibenzo(a,h)anthracene (r̂  = 
0.64). The correlation coefficients for the 
sum of the light molecular weight PAH 
(LP AH) and high molecular weight 
PAHs (Pff AH) are 0.82 and 0.52. The r' 
values for PCBs were negative, 
suggesting that the observed toxicity is 
not associated with PCB concentrations 
in sediment. Correlations with metals 
were not attempted as bulk sediment 
metal concenfrations typically are not 
good indicators of potential toxicity 
(DiToro et al., 1991; USEPA 1996). 

Measured concentrations of unionized 
ammonia in the toxicity test water, and 
predicted pore water concenfrations of 
PAHs were compared to the AWQC, and 
published toxicity values, respectively, to 
further evaluate the source of the 
observed toxicity. The 1-hour maximum 
AWQC for unionized ammonia is 0.26 
mg/1 for the pH and temperature 
conditions reported at the 48-hour time 
interval for all samples. The mean 
measured unionized ammonia 
concenfrations (n =2 replicates per 
sample location) reported for this time 
interval range from 0.13 mg/1 to 0.73 
mg/1 for the July sample tests, and from 
0.33 mg/1 to 1.5 mg/1 for the November 
samples (USFWS, 1994). Only two of 
the July sediment samples had unionized 
ammonia concenfrations below the 
AWQC. 
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Pore water PAH concentrations were 
pred cted using equil ibrium partitioning 
(Di Toro etal., 1991). The predicted 
concemxations vary over several orders 
of magnitude but none of the 
concentrations for an individual 
compound exceed 1 ).tg/l (parts per 
billion) (Table 12). l-he USEPA and 
Illinois EPA have not published or 
promulgated AWQC for PAHs in the 
Witer column because insufficient data 
are a '̂ailable (USEPA, 1986). 
Additional toxicity information reported 
by USEPA are summarized in Table 12. 
Tlie F'AH toxicity data for chronic 
exposure range from a low of 6.3 j^g/l to 
a high of 3,980 |j.g/l. ITiese guidelines 
are several orders of magnitude greater 
than the predicted PiAH concentrations in 
the sediment pore water. It is reasonable 
to anticipa'.e that the exposure 
concentration in the toxicity test chamber 
is even lower than the predicted pore 
water concenfrations due to dilution and 
weatherin". 

populated with aquatic worms 
(Oligochaetes), chironomids (aquatic 
larval midge or fly larva), and exotic 
molluscs (i.e., Asiatic clam and zebra 
mussels). As noted by the USFWS, 
these species are typically tolerant of low 
quality water conditions and are 
pollutant tolerant relative to other 
benthic organisms. This very simple and 
depauperate community structure is a 
common result of the conditions that are 
found in industrial slips and harbors that 
have disturbed bottom conditions (e.g., 
due to ship fraffic) and poor water 
quality due to a lack of circulation. The 
sediment moisture content (range is 46% 
to 62%) and grain-size (predominantly 
fined grained, greater than 85% by 
weight less than 0.1 mm diameter) data 
collected by the USFWS indicates fairly 
consistent sediment conditions 
throughout both slips. As noted by the 
USFWS (1994) the conditions observed 
in the slips may not be associated with 
chemical effects. 

Based on comparison of the measured 
un Ion; zed ammonia concentrations to the 
AWQC, and a comparison of the 
predicted P.Mf pore water concentrations 
to published toxicity values, it appears 
that the rnajont}' of the observed toxicity, 
if not all of it, is associated with 
imionized ammonia, and not the detected 
PAlHs in sediment. 

3.1 4 IJenthic Community Analysis 

Benthic community data collected by the 
USF'V '̂S in July 1993 indicate that the 
nori:h and south barge slips are sparsely 

North slip benthos collected by the 
USFWS included 4 chironomids, 170 
oligochaetes, and 7 fresh water Asiatic 
clams {Corbicula fluminea). The South 
slip had similar results with 5 
chironomids, 43 oligochaetes, and 6 
Asiatic clams. 

Benthos were not collected from the 
Calumet River sampling stations; 
therefore no reference comparisons can 
be made. The numbers of organisms 
collected between the North and South 
slips are not directly comparable because 
the level of sampling effort in the South 

3 \apf2|ea\rflvistsrtci(64 003\eoconsk.slips\teportjtfinalReports«onsk_repon6 13/20 



ARCADIS GERAGHTY&MILLER 
Ecological Risk 
Assessment 

North and South Barge Slips, 

Former Wisconsin Steel Works, 

Chicago, Illinois 

slip was apparently substantially greater, 
particularly in the vicinity of sampling 
location 8 and 11 near the midpoint and 
mouth of the slip (USFWS, 1994). 
OvenW, the benthic invertebrate data are 
inadeiquate to evaluate with any certainty 
the fa;tors that most strongly influence 
the benthos in the slips. This line of 
evidence is inconclusive with regard to 
the pc'tential for COC related adverse 
efiects. 

3.1.5 summary 

The L Si'WS and Illinois EPA data 
indicate that COCs in sediment in the 
barge slips are present at elevated 
corcentrations in some samples from the 
north and south slips. Compansons to 
AF̂ CSl ERM guidelines indicate that 
se\'era 1 PAHs and metals are at 
concentrations that should be evaluated 
further. Further evaluadon in the form of 
96-hour fathead minnow toxicity tesfrng 
indicates that toxic conditions 
distimruishable from control conditions 
were obsen-ed in samples from WSW-5 
and V»SW-6. Our exannination of the 
ammonia and PAH data and published 
toxicity information indicate that 
ammonia, rather than PAHs, has a much 
greater potential to be the driving 
tox.icant. 

3.2 Analysis of Risks to Piscivorous 

3irds 

The risk of adverse effects to piscivorous 
birds IS evaluated using a simple fish 
consumption model. Toxicity reference 
val jes. (7RVs) for the two PAHs and the 

Aroclor detected in fish samples from 
the barge slips were developed and 
compared to the predicted dose received 
from consuming fish from the barge 
slips. This model does not consider 
sediment and water ingestion as these 
pathways are considered negligible 
routes of exposure for birds that feed 
primarily on water column fish species. 

3.2.1 COC Toxicity for Piscivorous Birds 

The toxicity of PAHs and PCBs to birds 
is discussed below. 

3.2.1.1 PAH Toxicity to Birds 

Our current understanding of PAH 
toxicity to birds is based largely on non-
piscivorous bird species. Mallards fed 
diets containing 4,000 milligrams per 
kilogram (mg/kg) total PAHs in the diet 
for a period of 7 months showed no 
visible signs of toxicity. However, upon 
necropsy, liver weights were noted to 
have increased by 25% (Patton and 
Dieter, 1980 m USFWS, 1987). 
Ingestion tolerance for birds appears to 
be quite high. In a 14-day feeding study, 
no mortality or toxic effects were 
observed in adult mallard ducks fed up to 
100,000 mg weathered crude oil/kg diet 
in which PAHs were the primary 
toxicants of concern (Stubblefield et al., 
1995a). Further, in a one-generation 
study, mallards fed up to 20,000 mg 
weathered crude oiVkg diet had no 
significant changes in mortality, body 
weight, food consumption, number and 
condition of eggs laid, fertility and hatch 
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success, and fledge rate (Stubblefield et 
al., 1995b). While more sensitive, 
mallard ducklings also appear to tolerate 
crude oil well. Ducklings exposed from 
8 week;; of age had normal growrth (as 
compiared to a confrol group) when fed 
25,000 mg crude oil/kg diet (Stubblefield 
etal.. 1995b) 

3.^.1.2 FCB Toxicity to Birds 

Food ingesrion is the principal pathway 
through which piscivorous birds are 
exposed to PCBs (Niethammer et al., 
1984 and Focardi et al., 1988). While 
acute toxicity (LD50) values have been 
reported to range from 604 mg/kg to 
more than 6,000 mgOcg PCBs in the diet 
(LfSFWS, 1985a), the vast majority of 
the recent research has focused on sub
lethal, chronic endpoints. These 
endpoints include hepatotoxicity and 
en:^ne induction; endocrine and growth 
effects; immune system effects; 
mutaj'enicity; reproductive impairment; 
and teratogenicity. 

While such effects have been observed 
in the laboratory' at high PCB doses, the 
most prevalent effect observed in the 
field is reproductive impairment, 
in:;ludirg embryotoxicity and aberrant 
ptrental incubation behavior. 
Reproductive impairment has been 
ar:ributed to higher chlorinated PCBs, 
such as Aroclor 1254 and 1260. Three 
principal causes of reproductive 
impamient have been hypothesized, 
eggsfiell thinning, abnormal parental 
incubation behavior, and embryonic 

mortality. However, repeatable and 
positive results are reported only for the 
latter two, as summarized in recent 
review articles by Barron etal., (1995) 
and Peakall and Lincer (1996). 

Laboratory studies to evaluate the effects 
of PCBs on hatching and fledging 
success of young birds have reported no 
observed adverse effect levels (NOAEL) 
and lowest observed adverse effect levels 
(LOAEL) that range from 3.0 mg/kg to 
50 mg/kg, and from 10 mg/kg to 33 
mg/kg, respectively (Stotz and Greichus, 
1978; McLane and Hughes, 1980; 
Peakall and Peakall, 1973; and Custer 
and Heinz, 1980). 

3.2.2 Toxicity Reference Values 

Toxicity Reference Values (TRVs) 
represent levels of daily intake in 
mg/kg/day or chemical concentrations 
that are not expected to cause adverse 
effects in the exposed population. In this 
assessment, TRVs have been derived for 
the great blue heron (Ardea herodias) 
based on the available toxicity data. The 
TRVs developed for the great blue heron 
are presented in Table 15, and are 
discussed briefly below. The TRV will 
be compared to predicted COC doses for 
the consumption offish to estimate the 
potential for adverse effects. 

Aroclor 1248 was the only PCB detected 
in fish tissues from the south slip. 
Opresko et al., (1994) developed a TRV 
for Aroclor 1254 based on a dietary 
study of reproductive effects in ring-
necked pheasants. No applicable 
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toxicity data nor a TRV was found for 
Aroclor 1248. However, Aroclor 1254 
and ^̂ uroclor 1248 are expected to elicit 
similar toxic effects due to the similarity 
in chlorine content (i.e. 48% by weight 
for Aroclor 1248 versus 54% for Aroclor 
1254). Therefore, the TRV developed 
by Oxesko et al. (1994) was used in the 
evaluation of PCB risks to birds. 

As indicated above the toxicity data for 
P.-Ji effects m birds has been based 
largely on dietary exposures to mixtures 
of P/iHs in crude oil or oil products. In 
the lirerature search conducted, no 
chemical-specific FAR toxicity data 
suitable to developing TRVs for birds 
was obtained. Therefore, TRVs for the 
tvvo PAH compounds that were detected 
in fisT tissue samples (i.e. pyrene and 
fluoranthene) were adopted from the 
USEPA's Biological Technical Advisory 
GrouD (BTAG). The BTAG has 
developed low and high TRVs for a 
number of chemicals to be applied at US 
Navy CLEAN sites around the United 
State:;. 

Tlie BTAG developed TRVs for 
beiTZo(a)p>Tene and naphthalene based 
on rr ammalian toxicity data. Because 
the: TR\^ for benzo(a)pyrene is lower 
(1.31 mg/l':g/day) than the TRV for 
naphthalene (50 mglcg/day) (Personal 
Co'rrununication with Clarence Calahan 
of USEPA), the TRV for benzo(a)pyrene 
w.=.s used to assess PAH nsks to birds. 
An uncertainty factor of 10 was applied 
to convert from mammals to the great 
blue heron resulting in a TRV of 0.131 
mjvTcg'day for both detected PAH 

compounds. The TRVs for the COCs in 
fish tissue are presented in Table 15. 

3.2.3 Dose Estimation 

As shown in Figure 4, the only 
potentially complete exposure pathway 
that is expected to be significant for birds 
is the ingestion of fish. The potential 
dose that could be experienced by 
piscivorous birds foraging in the south 
slip was estimated using the following 
equation: 

Dose IP = (AUF * PC*PI)/BW 

Where: 

Dose IP = Dose received through 

ingestion of prey (mg/kg/day); 

AUF = Area use factor (imitless); 

PC = COC concenfration in prey 

item (mg/kg); 
PI = Prey ingestion rate (kg/day); 

and 

BW = Body weight (kg). 

Approximately 500 feet of suitable 
shoreline exists within the south slip 
where wading piscivorous birds may 
forage. This area represents 
approximately 0.5 percent of a typical 
great blue heron home range. An area 
use factor of 0.005 was used based on 
the smallest reported great blue heron 
home range size of 0.6 hectares (USEPA, 
1993d) and a suitable foraging area of 
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500 square feet within the south slip. 
Mean concenfrations of COCs in white 
perch and common carp collected from 
the south slip were used to represent the 
prey concentration. I"he prey ingestion 
rate \(.'a:i set at 18 percent of the blue 
heron body weight (USEPA, 1993d). 
Tlie firedicted doses for great blue heron 
potentially using the slips are presented 
in Table 16. 

4.0 Risk Characterization 

Risk characterization integrates the 
results of the toxicity and exposure 
as;5es5;men".5 and examines the weight of 
the various, lines of evidence (LOE) 
evaluated to derive an imderstanding of 
the pC'tential for ecological risks at the 
Site. 

The line of evidence used to evaluate the 
potential nsks to aquatic organisms are: 

• Comparison of the surface water 
chemical data to the applicable 
ambient water quality criteria. None 
of the water qualir/ criteria were 
exceeded. 

• Companson of the sediment 
chemical data to toxicity based 
sediment quality giaidance values on 
a dr> v/eight and organic carbon 
normalized basis. In this LOE, 27 
C(DCs were detected at 
concentrations that exceed an ARCS 
14-d:iy Hyallela azteca sediment 
quality guidance value. 

• Correlation analysis of the sediment 
toxicity test data for larval fathead 
mirmows and sediment and test 
solution chemical data. This LOE 
indicates that the majority of the 
toxicity observed is most sfrongly 
correlated (r̂  = 0.89) with the 
unionized ammonia concenfrations 
detected in the sediment test 
solutions the 48-hour time interval. 
Some degree of toxicity may be 
associated with naphthalene and 
fluorene, which have correlation 
coefficients of 0.88 and 0.72, 
respectively. However, comparisons 
of the measured unionized ammonia 
concenfrations and the predicted 
pore water PAH concenfrations to 
their respective AWQC indicates 
that only unionized ammonia is 
likely to be present in the test 
solution at potentially toxic levels. 

• The USFWS data for the benthic 
commimity in the slips is limited and 
comprised primarily of species 
tolerant of sfressful chemical, as well 
as physical conditions (i.e., high 
temperature, and low dissolved 
oxygen). Given the lack of water 
circulation in the slips and the low 
dissolved oxygen conditions, the 
assemblage of benthic species 
identified is not surprising. There is 
no strong indication that chemical 
toxicity associated with site-related 
COCs is the controlling factor for 
the benthos in the north and south 
slips under current conditions. 
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Tlie results for the aquatic community 
asses.sment indicate that physically 
stî essful conditions are likely to prevail 
m.ich of the time in the north and south 
barge slips. This is due in large part to 
the lack of flowing water in the slips. 
0\erall, there is no indication that the 
COG; detected in the sediment and 
surface water pose an imminent hazard 
to ;he acjuatic communities in the slips 
and adjccent Calumet River. 

Tlie r;sk characterization for the avian 
community consists of a comparison of 
predicted COC doses :o the great blue 
heron TR\''s to arrive at a hazard 
quotient for each COC. Hazard 
quotients of 1 or less indicate that 
adverse effects are not expected as a 
result of exposure to COCs at the Site. 
Hazard quotients above one are typically 
interpreted as an indication that a more 
refined assessment may be appropriate. 

Tfie nsk characterization for great blue 
herons is presented in Table 16. None of 
the estimated doses are predicted to pose 
a significant ecological risk to the heron 
or other piscivorous birds. 

5.0 Uncertainty Assessment 

Several sources of uncertainty influence 
our ability to draw finn conclusions 
about the potential for ecological risks at 
the si ps. Primary among these factors is 
the bioavailability and toxicity, of the 
metals present in sediment of the north 
and south slips. Bulk sediment 
chemistiy data for metals is not a sotmd 
incicator of the bioavailable fraction of 

metals. Therefore, it is unclear whether 
the measured concenfrations are present 
in a bioavailable form, and thus, capable 
of causing adverse ecological effects to 
aquatic receptors. The toxicity test 
results indicate that non-toxic conditions 
prevail in the majority of the north and 
south slip for water column species and 
unionized ammonia is likely the driving 
toxicant in the samples from locations 
WSW-5 and WSW-6. This result 
suggests that metals are not the toxicant. 

The background data sets used for 
comparison purposes in this assessment 
were derived from watershed scale 
studies of the Illinois and Des Plaines 
River basins. It is likely that the 
concenfrations of chemicals in the 
immediate vicinity of the Site are 
elevated due to the heavy industrial 
activity in this part of Chicago. 
Therefore, the background comparison 
may be overly conservative with respect 
to local background conditions. 

Another source of uncertainty in this 
assessment is the TRV developed for the 
great blue heron. The TRV for Aroclor 
1254 was used in the absence of a 
published TRV or applicable toxicity 
data for Aroclor 1248. This approach is 
not expected to result in an under
estimation of PCB toxicity because the 
higher chlorinated Aroclor 1254 
compoimd is expected to have similar 
toxicity. The TRVs for the PAH 
compounds were derived from the 
BTAG TRV for benzo(a)pyrene 
developed for mammals. Because of its 
chemical structure, benzo(a)pyrene is 
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a i 

expected to be more toxic and have a 
gi-eater rate of uptake than are the 
detected compounds pyrene and 
f jorarthene. Furthermore, an 
uncertainty factor of 10 was applied to 
c[)n% en the TRV from small mammals to 
birds. Tin is approach is likely to have 
over- rather than underestimated 
poteitial PAH toxicity to birds. 

Overall, with the exception of the bulk 
sediment data for metals that does not 
allow interpretation of the bioavailable 
fraction, the sources of uncertainty 
described above are not likely to result in 
siijnificant under-estimation of risk to 
ecological receptors in the slips. 

6.0 Conclusions 

This ERA. has been conducted to 
e\aluate the potential for adverse 
ecological effects associated with COC 
concentrations in surface water, sediment 
and fish tissue at the WSW Site in 
Chicago, Illinois. The ERA has been 
conducted using multiple lines of 
evidence including media-specific 
cntena compansons, evaluation of the 
potential toxicity of PAH mixtures, 
correlation analyses of toxicity test 
results, and analysis of potential food-
web exposures based on the data 
available from the USFWS (1994) and 
the fllirois EPA (1996). 

The results of this assessment indicate 
that organic compounds are present in 
the sediments of the north and south slip 
at concentrations above background and 
regional toxicity guidance values. 

However, these concenfrations do not 
pose a significant risk or imminent 
hazard to aquatic receptors or 
piscivorous birds that utilize the slips for 
habitat or foraging. 

Although several metals were present in 
sediment of the north and south slip at 
concenfradons above background levels 
and toxicity screening values, the 
available data and lines of evidence 
evaluated do not indicate that metals are 
likely to pose a significant nsk. First, 
metals were not detected in the surface 
water samples at concenfrations 
exceeding the chronic AWQC. Second, 
the toxicity observed in the fat head 
minnow toxicity test is attributed to 
imionized ammonia. Finally, metals 
were not detected at elevated levels in 
fish tissues and the associated risks to 
piscivorous birds appear to be negligible. 
Therefore, metals do not appear to be 
associated with adverse effects to aquatic 
or avian receptors at the slips. 

Concemed parties have proposed that the 
slips be dredged to remove potentially 
contaminated sediment. However, the 
results of this assessment indicate that no 
imminent hazard to the aquatic or avian 
communities utilizing the barge slips 
exists, and thus, this action does not 
appear to be warranted. 

Based on this analysis, no 
recommendations for remedial actions 
are provided as they do not appear 
warranted at this time. 
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Table 1 

A R C A D I S GERAGHTY&MILLER 

North Slip Sediment Sample Chemical Data Summary (Wet Weight) (a) 
Former Wisconsin Steel Works 
Chicago, Illinois 

a 

1 
M 

fei 

• 

•̂  

r~ 
L. 

m -̂

m. 

^ 

•k 

• 

1 
J 

Constituent 
Frequency 

Detects / Total 

Sifr2am;iMm^5wtU@iicetiXEaiionstl^Kga2^ 
Acetone 4 / 4 
2-Butanone. 
Toluene 
4-MethyIphenol 
Naphthalene 
2-Methylnaphthalene 
Acenaphthene 
Dibenzofiiran 
Phenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
B enzo(b) fluoranthene 
Bis(2-ethylhexyl)phthalate 
Benzo(k)fluoranthene 
Benzo(a)pyTene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 
delta-BHC 
Aldrin 
Dieldrin 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin ketone 
Endiin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochor 1260 

^^m^^mm 
Aluminum 
Arsenic 

4 / 4 
1 / 8 
1 / 4 
9 / 1 0 
3 / 4 
2 / 1 0 
3 / 4 

10 /10 
8 / 1 0 
7 / 1 0 

10 /10 
7 / 1 0 

10 /10 
9 / 1 0 
9 / 1 0 
1 / 4 
8 / 1 0 

10 /10 
4 / 1 0 
2 / 1 0 
7 / 1 0 
4 / 1 0 
4 / 1 0 
4 / 1 0 
4 / 1 0 
3 / lO 
4 / lO 
3 / 8 
4 / 10 
4 / 4 
4 / 4 
1 / lO 
5 / lO 
2 / 1 0 
8 / 1 0 
4 / 1 0 

4 / 4 
10 /10 

Minimum 
Concentration 

78 
15 
<4 

<620 
390 
340 
<58 
200 
460 
120 
<58 
190 
<58 
340 
<58 
<19 
<620 
<19 
250 
<35 
<8l 
410 
2.6 
4 J 
2.1 
9.4 

<5.5 
2.6 

<5.5 
1.5 
3.1 
2.7 
220 
<55 
<61 
96 
78 

IHHHHJII 
5892 
5.8 

Average (b) 
Concentration 

140 
34 
27 

1100 
850 
670 
340 
530 
1300 
380 
2000 
490 
2100 
1300 
1800 
990 
670 
700 
1000 
690 
650 
710 
42 
22 
11 
19 
21 
52 
98 
100 
9.2 
3.3 

1200 
620 
600 
550 
1100 

6400 
13 

Maximum 
Reported 

Result 

Maximum Detected 

Concentration 

280 280 
62 
180 

<2700 
<2700 
<2700 
<2700 
<2700 
4100 

<2700 
12000 
1600 
8400 
6200 
6200 
4600 

<2700 
3700 
4100 

<2700 
<2700 
2200 
<160 
<71 
<34 
<80 
<71 
<200 
<420 
<390 

13 
3.7 

<4300 
1800 

<2100 
<3200 
<4200 

HHHHHIl 
7031 

20 

62 
180 

2400 
1100 
630 
190 
350 

4100 
410 

12000 
1600 
8400 . 
6200 
6200 
4600 
690 

3700 
4100 
1400 
1400 
2200 
4.8 
13.0 
7 3 
37 
8.5 
5.2 
12 
4.2 
13 
3.7 
220 
1800 
420 
460 
170 

H H H ^ I H H 
7031 

20 
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A R C A D I S GERAGHTY&MILLER 

Table 1 (cont.) North Slip Sediment Sample Chemical Data Summary (Wet Weight) (a) 
Former Wisconsin Steel Works 
Chicago, Illinois 

Constituent 

Frequency 

Detects / Total 

Minimum 
Concentration 

Average (b) 
Concentration 

Maximum 
Reported 

Result 

Maximum Detected 

Concentration 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiimi 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodiuni 
Thallium 
Vanadium . 
Zinc 
Cyanide 

4 / 4 
1 / 4 
9 / 1 0 
4 / 4 

10 /10 
4 / 4 

10 /10 
10 /10 
10 /10 
4 / 4 
4 / 4 

10 /10 
10 /10 
4 / 4 
2 / 1 0 
1 / 4 
4 / 4 
2 / 4 
4 / 4 

10 /10 
9 / lO 

35 
0.47 
<0.6 
18328 

15 
3.3 
29 

24174 
63 

7624 
805 
0.14 
13 

1034 
0.2 

<0.8 
149 

<0.19 
15 

175 
0.5 

45 
0.37 
2.4 

38000 
69 
5.1 
91 

57000 
200 

9700 
1300 
0.3 
42 

1500 
0.5 
0.5 
230 
0.19 
19 

700 
1.7 

61 
<0.83 

4.2 
53919 

123 
6.9 
136 

86500 
310 

11229 
2512 
0.54 
63 

1803 
<1.3 
0.9 
269 
0.3 
22 

1050 
3.7 

61 
0.47 
4.2 

53919 
123 
6.9 
136 

86500 
310 

11229 
2512 
0.54 
63 

1803 
0.3 
0.9 
269 
0.3 
22 

1050 
3.7 

Notes: 

(a) 
(b) 
t̂ g/kg 

mg/kg 

Data taken from USFWS, 1994 and Illinois EPA, 1999 
one half of the detection limit used in place of non-detect results in calculating average concentrations. 
micrograms per kilogram 
milligrams per kilogram 
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Table 2 North Slip Sediment Sample Chemical Data Summary (Dry Weight) (a) 
Former Wisconsin Steel Works 
Chicago, Illinois 

Constiment 

Frequency 

Detects / Total 

pmsi^mw^mmimsmsmm^^m^ 
Acetone 
2-Butanone 
Toluene 
4-Methylphenol 
Naphthalene 
2-Methylnaphthalene 
Acenaphthene 
Dibenzofiiran 
Phenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)peryIene 
lndeno( 1,2,3-cd)pyrene 
delta-BHC 
Aldrin 
Dieldrin 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochor 1260 

4 / 4 
4 / 4 
1 / 8 
1 / 4 
9 / 1 0 
3 / 4 
2 / 1 0 
3 / 4 

10 /10 
8 / 1 0 
7 / 1 0 

10 /10 
7 / 1 0 

1 0 / 1 0 
9 / 1 0 
9 / 1 0 
1 / 4 
8 / 1 0 

10/ 10 
4 / 1 0 
2 / 1 0 
7 / 1 0 
4 / 1 0 
4 / 1 0 • 
4 / 10 
4 / 1 0 
3 / 1 0 
4 / 1 0 
3 / 8 
4 / 1 0 
4 / 4 
4 / 4 
1 / lO 
5 / 1 0 
2 / 1 0 
8 / 1 0 
4 / 1 0 

i l # l » ^ i P ^ S S f t ^ g f i g ^ i B K f f l ! i a B i S i B a a w i i ^ ^ 
Aluminum 4 / 4 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

10 / 10 
4 / 4 
1 / 4 
9 / 1 0 
4 / 4 

10 /10 
4 / 4 

Minimum 

Concentration 

^BSBBM 
133 
25 
<8 

<1200 
780 
642 

<130 
385 
920 
240 

<130 
380 

<130 
680 

<130 
<44 

<1170 
<44 
625 
<81 
<190 
820 
4.3 
7.2 
3.5 
16 

<9.2 
4.3 

<9.2 
2.5 
5.2 
4.5 

<470 
<92 

<110 
160 
130 

8490 
8.4 

67.3 
<1 

<0.86 
. 44900 

21.2 
4.8 

Average (b) 

Concentration 

330 
75 
70 

2500 
1900 
1300 
680 
990 
2800 
780 

3800 
1000 
4300 
2500 
3600 
2000 
1300 
1400 
2000 
1500 
1400 
1500 
96 
51 
24 
41 
47 
120 
230 
230 
19 
7 

2700 
1400 
1400 
1200 
2600 

12100 
29 
81 
0.7 
5.3 

66100 
153 
10 

Maximum Reported 

Result 

HBHIHIHHHI 760 
170 
490 
6500 

<4500 
<4500 
<4500 
<4500 
6800 

<4500 
20000 
2700 
14000 
10300 
10300 
7700 

<4500 
6200 
6800 

<4500 
<4500 
3700 
<420 
<190 
<89 
<170 
<190 
<530 

<1100 
<I000 

26 
9 

<11300 
3800 

<5500 
<6700 

<1I000 

17800 
51 
89 
1.2 
11 

94100 
270 
14 

Maximum 
Detected 

Concentration 

IHHHHifli 
760 
170 
490 
6500 
3000 
1700 
510 
950 
6800 
1100 

20000 
2700 
14000 
10300 
10300 
7700 
1900 
6200 
6800 
3700 
3000 
3700 

11 
35 
16 
70 
23 
13 
32 
8 

26 
9 

590 
3800 
810 
1200 
410 

17800 
51 
89 
1.2 
11 

94100 
270 
14 
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Table 2 (cont.) North Slip Sediment Sample Chemical Data Summary (Dry Weight) (a) 
Former Wisconsin Steel Works 
Chicago, Illinois 

Constituent 

M^^sm Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Frequency 

Detects / Total 

^^mm^^^^^ 
10/10 
10/10 
10/10 
4 / 4 
4 / 4 

10/10 
10/10 
4 / 4 
2 /10 
1 /4 
4 / 4 
2 / 4 
4 / 4 

10/10 
9 / 10 

Minimum 

Concentration 

HHIHIHI 41.2 
39800 
91.2 

13800 
1160 
0.24 
18.9 
1490 
0.33 
<1.I 
•377 
<0.27 
20.9 
252 
0.85 

Average (b) 

Concentration 

imusiisiiiim 
203 

122000 
440 

17500 
2760 

0.6 
93 

2900 
1.1 
0.9 
400 
0.3 
35 

1600 
3.7 

Maximum Reported 

Result 

360 
180200 

820 
19300 
6400 

1.3 
170 

4300 
<3.4 
<2 
470 
0.5 
48 

2600 
7.4 

Maximum 
Detected 

Concentration 

HHH^^HI 360 
180200 

820 
19300 
6400 

1.3 
170 

4300 
0.8 
1.5 
470 
0.5 
48 

2600 
7.4 

Notes: 

(a) 

(b) 
tig/kg 
mg/kg 

Data taken from USFWS, 1994. Average percent moisture data used to compute dry weight concentrations 

when no percent moisture data for a sample was available. 
one half of the detection limit used in place of non-detect results in calculating average concentrations. 
micrograms per kilogram 
milligrams per kilogram 
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A R C A D I S GERAGHTY&MILLER 
Table 3 North Slip Sediment Sample Chemical Data Summary Normalized for Organic Carbon Content (a) 

Former Wisconsin Steel Works 
Chicago, Illinois 

Constituent 
Frequency 

Detects / Total 

l6T?8ni§C;§ffre9p^3ieQffcefl^ffil®Ma>Joi^^ 
Acetone 
2-Butanone 
Toluene 
4-Methylphenol 
Naphthalene 
2-MethylnaphthaIene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Phenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Benzo(k)fluoranthene 
Benzo(a)pyTene 
Dibenzo(a,h)anthracene 
Ben2o(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrcne 
delta-BHC 
Aldrin 
Dieldrin 
Endrin 
Endosulfan n 
4,4'-DDD 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochor 1260 

4 / 4 
4 / 4 
1 / 8 
1 / 4 
9 / 1 0 
3 / 4 
8 / 1 0 
2 / 1 0 
3 / 4 

10/10 
8 /10 
7 / 1 0 

10/10 
7 / 1 0 

10/10 
9 / 1 0 
9 / 1 0 
1 / 4 
8 / 1 0 

10/10 
4 / 1 0 
2 / 1 0 
7 / 1 0 
4 / 1 0 
4 / 1 0 
4 / 1 0 
4 / 1 0 
3 /lO 
4 / 1 0 
3 / 8 
4 / 1 0 
4 / 4 
4 / 4 
1 /lO 
5 / 1 0 
2 / 1 0 
8 / 1 0 
4 / 1 0 

Minimum 
Concentration 

i^^^m^ 3100 
580 

<I80 
<27000 
17100 
15000 
2000 

<3500 
9000 
20100 
5300 

<3500 
8300 

<3500 
14900 
<3500 
<UO0 
<27000 
<noo 
16200 
<2100 
<4800 
17900 
100 
170 
82 
370 

<210 
100 

<210 
58 
120 
100 

<UOO0 
<2100 
<2700 
3700 
3000 

Average 
Concentration 

aiBSKglGB^BJ 
7600 
1800 
1600 

57900 
44600 
30600 
17100 
16200 
23200 
65200 
18400 
87900 
23800 
97600 
58300 
84700 
46600 
30900 
31500 
46600 
36400 
30900 
35100 
2300 
1200 
600 
900 
1100 
2900 
6000 
5700 
400 
160 

64600 
31600 
33100 
26700 
62700 

Maximum Reported 
Result 

18000 
3900 
11000 
151000 

< 105000 
<105000 
<105000 
<105000 
<105000 
159000 

<105000 
467000 
62000 
327000 
241000 
241000 
179000 

<105000 
144000 
159000 

<105000 
<I05OOO 

86000 
<11000 
<4900 
<2300 
<3400 
<4900 

<14000 
<29000 
<27000 

610 
200 

<297000 
<83000 

<145000 
<135000 
<290000 

Maximum Detected 

Concentration 

HIHHBBB 18000 
3900 
11000 
151000 
71000 
40000 
26000 
12000 
22000 
159000 
26000 
467000 
62000 

327000 
241000 
241000 
179000 
44000 
144000 
159000 
97000 
61000 
86000 
300 
800 
370 
1600 
500 
300 
760 
200 
610 
200 

14000 
76000 
19000 
32000 
9000 

Notes: 

(a) 

(b) 

Hg/kgOC 

Data taken from USFWS (1994). Dry weight concentrations organic carbon normalized 
using average total organic carbon concentrations when no data were available. 
one half of the detection limit used in place of non-detect results in calculating average 
concentrations. 
micrograms per kilogram of organic carbon 
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_ Table 4 South Slip Sediment Sample Chemical Data Summary (wet weight) (a) 
Former Wisconsin Steel Works 

— Chicago, Illinois 

I 
I 
I 
I 

1 
i Constituent 

Frequency 
Detects / Total 

Minimum 
Concentration 

Average (b) 
Concentration 

Maximum Reported 

Result 

Maximum Detected 

Concentration 

Acetone 
2-Butanone 
Benzene 
Toluene 
m-Xylene 
o,p-Xylene 
Xylene (total) 
4-MethylphenoI 
Naphthalene 
2-Methylnaphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Dibenzofuran 
Fluorene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
delta-BHC 
Aldrin 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfanate 
4,4'-DDT 
Methoxychlor 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

1 / 2 
2 / 2 
3 / 8 
4 / 8 
2 / 6 
2 / 6 
1 /2 
2 / 2 
8 / 8 
1 / 2 
8 / 8 
1 / 8 
4 / 8 
8 / 8 
1 / 2 
8 / 8 
8 / 8 
8 / 8 
8 / 8 
8 / 8 
8 / 8 
8 / 8 
8 / 8 
6 / 8 
8 / 8 
7 / 8 
2 / 8 
2 / 8 
2 / 8 
1 / 8 
2 / 8 
1 / 8 
2 / 8 
1/8 
1 / 8 
2 / 8 
2 / 8 
2 / 2 
2 / 2 
2 / 8 

<19 
10 
3.6 

<4.2 
<4.2 
2.5 
<20 
940 
1600 
2200 
3700 
2600 
630 
1200 
2700 
950 
5000 
4600 
2800 
3100 
2300 
1500 
2600 
2100 
2000 
2400 
4.9 
18 
6.2 

<6.1 
39 

<6.7 
5.4 
3.1 

<6.1 
30 
4 
14 
5.1 
250 

30 
13 
19 
120 
5.6 
5.3 
17 

1000 
6800 
1900 

19000 
2500 
2000 
7700 
2200 
3800 
32000 
17000 
7600 
11000 
7200 
3500 
7100 
12000 
5900 
7500 

48 
31 
12 
24 
44 
24 
62 
350 

65.00 
960 
120 
15 
8.6 

1400 

50 
15 

120 
920 
<22 
<22 
23 

1100 
16000 
<3300 
100000 
<5400 
<5400 
40000 
<3300 
18000 
130000 
60000 
24000 
39000 
23000 
9500 

23000 
51000 
19000 
27000 
<130 
<59 
<28 
<59 
<87 
<59 
<160 
<960 
<170 

<2600 
<330 

16 
12 

<3500 

50 
15 

120 
920 
11 
12 
23 

1100 
16000 
2200 

100000 
2600 
2500 

40000 
2700 
18000 

130000 
60000 
24000 
39000 
23000 
9500 

23000 
51000 
19000 
27000 

7.2 
57 
11 
20 
55 
18 
12 
3.1 
8.50 
57 
5 
16 
12 

440 
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I 
Table 4 (cont.) South Slip Sediment Sample Chemical Data Summary (wet weight) (a) 

Former Wisconsin Steel Works 
Chicago, Illinois 

Constituent 

^S^S Arochlor 1242 
Arochlor 1254 
Arochlor 1260 

Frequency 
Detects / Total 

^^r^fctenfcafioiJtlfgli 
8 /8 
2 /8 
2 / 8 

Minimum 
Concentration 

^ ^ ^ ^ ^ 
790 
420 
190 

Average (b) 
Concentration 

-^smm^^^ 
2500 
1400 
1300 

Maximum Reported 
Result 

an^^F^Mi 
4000 

<3500 
<3500 

Maximum Detected 

Concentration 

^^l^glffil^ 
4000 
570 
350 

mm^mm0immmm^^^mmi - .' •-•'•• -: - ' :m 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Notes: 

(a) 
(b) 
l̂ g/kg 
mg/kg 

2 / 2 
6 / 6 
2 /2 
6 / 6 
2 / 2 
6 / 6 
2 / 2 
6 / 6 
6 / 6 
6 / 6 
2 / 2 
2 / 2 
6 / 6 
6 / 6 
2 / 2 
2 / 6 
2 / 2 
2 / 2 
2 / 2 
2 / 2 
6 / 6 
6 / 6 

Data taken from USFWS, 

5029 
8 . 

38 
1.9 

24320 
35 
5.0 
55 

29948 
141 

9664 
680 
0.2 
23 

1115 
0.3 
0.8 
97 
0.4 
18 

481 
0.9 

1994 
one half of the detection limit used in place of non 
micrograms per kilogram 
milligrams per kilogram 

5700 
14 
44 
6.4 

27000 
85 
5.2 
99 

57000 
340 

10000 
880 
0.5 
44 

1300 
0.5 
1.0 
110 
0.4 
21 

1100 
2.3 

-detect results in 

6345 
19 

49.6 
22.8 

29921 
139 
5.4 
143 

101000 
765 

11214 
1089 
0.79 
67 

1428 
<1.1 
1.2 
129 
0.4 
24 

1990 
3.6 

6345 
19 

49.6 
22.8 

29921 
139 
5.4 
143 

101000 
765 

11214 
1089 

' 0.79 
67 

1428 . 
0.3 
1.2 
129 
0.4 
24 

1990 
3.6 

calculating average concentrations. 
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Table 5 South Slip Sediment Sample Chemical Data Summary (Dry Weight) (a) 
Former Wisconsin Steel Works 
Chicago, Illinois 

Constituent 
Frequency 

Detects / Total 

|iESre^i^iom^T^.^oScralcaho^^?} 
.Acetone 
2-Butanone 
Benzene 
m-Xylene 
Xylene (total) 
4-Methylphenol 
Naphthalene 
2-Methylnaphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Dibenzofuran 
Fluorene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3 -cd)pyrene 
Benzo(g,h,i)perylene 
delta-BHC 
Aldrin 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfanate 
4.4'-DDT 
Methoxychlor 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Arochlor 1242 
Arochlor 1254 
Arochlor 1260 

1 11 
i n 
3 /8 
2 / 6 
1 11 
111 
8 /8 
1 11 
8 / 8 
1 /8 
4 / 8 
8 / 8 
1 11 
8 / 8 
8 / 8 
8 /8 
8 / 8 
8 /8 
8 /8 
8 /8 
8 / 8 
6 / 8 
8 /8 
7 / 8 
2 / 8 
2 / 8 
2 / 8 
I /8 
2 / 8 
1 /8 
2 / 8 
I /8 
1 /8 
2 / 8 
2 / 8 
2 / 2 
2 / 2 
2 / 8 
8 /8 
2 / 8 
2 / 8 

Minimum 
Concentration 

^.^^l^mi 
" " " " <36 

19 
7.5 

<9.3 
43 

1900 
3300 
4200 
7600 
4900 
1400 
2400 
5100 
2100 
10000 
9400 
5700 
6300 
4700 
3300 
5300 
4000 
4100 
4500 

10 
37 
13 

<12 
80 
34 
11 
5.8 
17 
61 
8.4 
29 
10 

510 
1600 
860 
390 

Average (b) 
Concentration 

'̂ mmŝ  
60 
25 
38 
12 
32 

2000 
14000 
3800 

42000 
5300 
4200 
17000 
4200 
8200 
68000 
35000 
16000 
24000 
15000 
7300 
15000 
27000 
13000 
16000 
100 
64 
26 
52 
91 
51 
130 
760 
140 

2100 
260 
29 
17 

2900 
5400 
3000 
2900 

Maximum Reported 
Result 

100 
31 
230 
<48 
43 

2100 
33000 
4200 

220000 
<12000 

5500 
90000 
5100 

40000 
290000 
132000 
53000 
86000 
51000 
21000 
51000 
110000 
42000 
60000 
<290 
<130 

21 
<130 
100 
34 
23 
5.9 
17 
110 
10 
30 
23 
830 
8900 
1100 
660 

Maximum Detected 
Concentration 

Mttmjui^^^^|[^MeM|a 

100 
31 

230 
23 
43 

2100 
33000 
4200 

220000 
4900 
5500 
88000 
5100 

40000 
290000 
130000 
53000 
86000 
51000 
21000 
51000 
110000 
42000 
60000 

14 
110 
21 
41 
100 
34 
23 
5.8 
17 
110 
10 
30 
23 
830 
8900 
1100 
660 
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Table 5 (cont.) South Slip Sediment Sample Chemical Data Summary (Dry Weight) (a) 
Former Wisconsin Steel Works 
Chicago, Illinois 

Constituent 

Sff^^^ 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Notes: 

(a) 

(b) 
^g/kg 
mg/kg 

Frequency 
Detects / Total 

^ S ^ ^ ^ ^ ^ ' ^ S ^ ^ 
2 / 2 
6 / 6 
2 / 2 
6 / 6 
2 / 2 
6 / 6 
2 / 2 
6 / 6 
6 / 6 
6 / 6 
2 / 2 
2 / 2 
6 / 6 
6 / 6 
2 / 2 
2 / 6 
2 / 2 
2 / 2 
2 / 2 
2 / 2 
6 / 6 
6 / 6 

Minimum 
Concentration 

i^HH 
9500 

15 
72 
3.5 

46000 
64 
9.4 
100 

56000 
270 

18000 
1300 
0.3 
42 

2100 
0.5 
1.5 
180 
0.7 
34 
910 
1.6 

Data taken from USFWS, 1994. Average percent 

when no percent moisture data for 
one half of the detection limit used 
micrograms per kilogram 
milligrams per kilogram 

Average (b) 
Concentration 

^^^hlStfe:ffe3E^J^^Sf£^*fc'[K S* 

11000 
29 
82 
14 

50000 
180 
10 

210 
121000 

720 
19000 
1600 

1 
93 

2400 
1 
2 

210 
1 

39 
2400 
4.9 

moisture data used to 

a sample was available. 
in place of non 

Maximum Reported 
Result 

^^^^^^i^in 
12000 

42 
91 
50 

55000 
260 
9.8 
320 

225000 
1700 

21000 
2000 
1.6 
150 

2600 
<2.4 
1.1 
240 
0.8 
43 

4400 
8.0 

Maximum Detected 
Concentration 

HHIHRH 
12000 

42 
91 
50 

55000 
260 
10 

320 
220000 

1700 
21000 
2000 
1.6 
150 

2600 
0.5 
2.2 
240 
0.8 
43 

4400 
8.0 

compute dry weight concentrations 

-detect results in calculating average concentrations 

tempIate\gmreg^occur\ubles\I4Nov9S 
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Table 6 South Slip Sediment Sample Chemical Data Summary Normalized for Organic Carbon Content (a) 
Former Wisconsin Steel Works 
Chicago, Illinois 

Constituent 

Frequency 

Detects / Analyses 

Minimum 

Concentration 

^^^^^^^mmm^^^^^mmim Acetone 

2-Butanone 

Benzene 

m-Xylene 

Xylene (total) 

4-Methylphenol 

Naphthalene 

2-Methylnaphthalene 

Phenanthrene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Dibenzofuran 

Fluorene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Ben2oOc)fluoranthenc 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Indeno(l ,2,3-cd)pyrene 

Benzo(g,h,i)perylene 

delta-BHC 
Aldrin 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan 11 
4,4'-DDD 
Endosulfan sulfanate 
4,4'-DDT 
Methoxychlor 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Arochlor 1242 
Arochlor 1254 
Arochlor 1260 

1 / 2 

2 11 

3 / 8 

2 / 6 

1 / 2 

2 / 2 

8 / 8 

1 / 2 

8 / 8 

1 / 8 

4 / 8 

8 / 8 

1 11 

8 / 8 

8 / 8 

8 / 8 

8 / 8 

8 / 8 

8 / 8 

8 / 8 

8 / 8 

6 / 8 

8 / 8 

7 / 8 

2 / 8 
2 / 8 
2 / 8 
1 / 8 
2 / 8 
1 / 8 
2 / 8 
1 / 8 
1 / 8 
2 / 8 
2 / 8 
2 / 2 
2 / 2 
2 / 8 
8 / 8 
2 / 8 
2 / 8 

<700 

370 

140 

<180 

<800 

38000 

64000 

82000 

150000 

97000 

29000 

48000 

100000 

41000 

200000 

180000 

110000 

120000 

92000 

64000 

100000 

78000 

80000 

89000 

200 
720 
250 

<230 
• 1600 

<270 
220 
120 

<230 
1200 
160 
560 
200 

10000 
32000 
17000 
7600 

Average C) 
Concentration 

1200 

500 

700 

200 

600 

39000 

260000 

74000 

890000 

110000 

84000 

360000 

83000 

170000 

1430000 

740000 

330000 

500000 

320000 

150000 

310000 

560000 

260000 

340000 

2100 
1300 
500 
1000 
1800 
1000 
2700 
15000 
2800 
41000 
5200 
600 
300 

58000 
110000 
59000 
57000 

Maximum Reported 

Result 

^̂ ^̂ ^̂ ^̂S 
2000 

600 

4500 

<940 

850 

41000 

580000 

<130000 

4930000 

<260000 

<230000 

1970000 

<130000 

890000 

6410000 

2960000 

1180000 

1920000 

1130000 

470000 

1130000 

2510000 

940000 

1330000 

<6300 
<2800 
<I400 
<2800 
<4100 
<2800 
<7900 

<46000 
<8400 

<120000 
<15000 

590 
450 

<160000 
190000 

<160000 
<160000 

Maximum Detected 

Concentration 

^^^^A 2000 

600 

4500 

400 

850 

41000 

580000 

82000 

4930000 

97000 

120000 

1970000 

100000 

890000 

6410000 

2960000 

1180000 

1920000 

1130000 

470000 

1130000 

2510000 

940000 

1330000 

270 
2100 
410 
800 
2000 
670 
450 
120 
340 
2100 
200 
590 
450 

16000 
190000 
21000 
13000 

Notes: 

(a) Data taken from USFWS (1994) and Illinois EPA, (1996). Dry weight concentrations organic carbon normalized using 

average total organic carbon concentrations when no data were available. 

(b) one half of the detection hmit used in place of non-detect results in calculating average concentrations, 
(ig/kg OC micrograms per kilogram of organic carbon 

teniplaIe\gmTcg^ccur\lablcs\l 4Nov9S 
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Table 7 Summary of COC Concentrations in Composite Fish Samples from the South Slip (a) 
Former Wisconsin Steel Works 
Chicago, Illinois 

Concentrations in mg/kg wet weight 

Chemical 
Aroclor 1248 
Fluoranthene 
Pyrene 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Zinc 

White Perch (b) 

0.9 
0.046 
0.038 

< 2.1 
23.5 
2.7 
4.8 
2.4 
110 

< 
< 

< 

Commmon Carp (c) 

1.0 
0.025 
0.025 

2 
8.9 
0.64 
5.2 
1.4 
131 

Mean Concentration 

0.95 
0.03 
0.025 

1.5 
16.2 
1.7 
5 

1.6 
121 

Notes: 
All concentrations reported in mg/kg wet weight. 
(a) Data taken from USFWS, 1994. 
(b) Composite dample of three whole white perch samples collected from the south slip. 
(c) Composite sample of three whole common carp sampels collected from the south slip, 
mg/kg - milligrams per kilogTam 
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Table 8 Comparison of Site Sediment and Regional Background Concentrations 
Former Wisconsin Steel Works 
Chicago. Illinois 

Chemical 

Ba£EMo!?elS(n«JSu1li 
Aluminum 
Arsenic 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

^reiTpigg'cnDpoua; 
Aroclilur 1142 
Arochlor 1254 
Arochlor 1260 

J B 

lEPA Classification (a) 

Non-F.levated 

lfiiiiE?l(i!?iliH®i!iElif 

8 

0.5 
16 

38 
18000 

28 

1300 
0.07 

80 

Slightly 
Elevated 

m ^ ^ 
II 

1 
23 

60 
23000 

38 

1800 
0.1 

100 

Elevated 

^im^ 
17 

2 
38 

100 
32000 

60 

2800 
0.17 

170 

uce'u(r.uUun<(!li| |Ut;/kKiOmwel|-li(| |mimm 
10 50 200 

10 
10 

SO 
50 

200 
200 

USGS NAWQAP (b) 

50th Percentile 

kimmsiimmmn 53000 

9.3 

440 
2 

<2 
77 
14 
52 

33000 
75 

24000 
740 
0.44 
33 
I.I 
<2 
72 

200 

• • • • • • • 

90th Percentile 

I l i i lWWWF^ 
63000 

12 
460 

2 
15 

250 
18 

180 
46000 

320 
32000 
1500 
2.01 
75 
1.8 
7 
92 

770 

Minimum 

North Slip 

Average Maximum Minimum 

South Slip 

Average Maximum 

^I^^^^^^I^^^SKSKKMBSSM&XI^^^S^^^^^^^^Sl^^^^^^^^^SS^^ 
8490 

8 

67 
<l 

<0.86 
21 
5 

41 
39800 

91 
13800 

1160 
0.2 
)9 
0.3 

<l . l 
21 

252 

<92 
160 
NA 

12100 
29 

81 

1 
5 

153 
10 

203 
122000 

440 
17500 

2760 
0.6 
93 
1.1 
0.9 
35 

1600 

1400 
1200 
NA 

17800 
51 

89 
1 

11 
270 
14 

360 
180200 

820 
19300 
6400 
I J 
170 
0.8 
2 
48 

2600 

3800 
1200 
NA 

9500 
15 
72 

ND 
4 
64 
9 

100 
56000 

270 
18000 
1300 
0.3 
42 
0.5 
1.5 
34 

910 

1600 
860 
390 

11000 
29 

82 
ND 
14 
180 
10 

210 
121000 

720 
19000 
1600 
1.0 
93 
0.9 
1.9 
39 

2400 

5400 
3000 
2900 

12000 
42 
91 
ND 
50 
260 
10 

320 
220000 

1700 
21000 
2000 
1.6 
150 
0.5 
2.2 
43 

4400 

8900 
1100 
660 

a. Values shown represent the upper end of the reported concenttalion range for each classification (lEPA, 1984). 
b. Values represent the 50lh and 90ih percentile concentrations for fine fraction streambed sediments from high order streams in the Illinois 

river basin (USGS. 1987). 
Bold Values exceed one or more background level, 
pg/kg micrograms per kilogram 
mg/kg milligrams per kilogram 



A R C A D I S GERAGHTY&MILLER 

Table 9 Comparison of Site Concentrations to ARCS (a) ER-M Values 
Former Wisconsin Steel Works 
Chicago, Illinois 

Chemical 
ARCS Effects Range 

Median (a) 

North Slip 

Minimum Average 
Maximum 

Detect 

South Slip 

Minimum Average 
Maximum 

Detect 

Acetone 

2-Butanone 

Benzene 

Toluene 

Ethylbenzene 

m-Xylene 

o,p-Xylene 

Xylene (total) 

Bis(2-ethylhexyl)phthalate 

4-Methylphenol 

Naphthalene 

2-Methylnaphthalene 

Phenanthrene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Dibenzofuran 

Fluorene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)nuoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

Indeno(l ,2,3-cd)pyrene 

Benzo(g,h,i)perylene 

delta-BHC 

15868 

51429 

885 
1000 

16609 

17054 

71252 

64706 

30824 

40588 

2395 

2395 

36471 

1125 

26000 

31000 

b 
b 
c 
c 

b 

b 
b 

b 
b 
c 

c 

b 

c 

b 
b 

c.d 

c.d 

c.d 

3100 

580 

NA 

<180 

NA 

NA 

NA 

NA 
<27000 

<27000 

17100 

15000 

20100 

<3500 

2000 

8300 

9000 

5300 

<3500 

<3500 

14900 

<3500 

<1100 

<1100 

16200 

<2100 

17900 

<4800 

100 

7600 

1800 

NA 

1600 

NA 

NA 

NA 

NA 

30900 

57900 

44600 

30600 

65200 

16200 

17100 

23800 

23200 

18400 

87900 

97600 

58300 

84700 

46600 

31500 

46600 

36400 

35100 

30900 

2300 

18000 

3900 

NA 

11000 

NA 

NA 

NA 

NA 

44000 

151000 

71000 

40000 

<700 

370 

140 

0 

<150 

<180 

0 

<800 

NA 

38000 

64000 

82000 

159000 (e) 150000 

12000 (e) 97000 

26000 

62000 

22000 

26000 

467000 

327000 

241000 

241000 

179000 

144000 

159000 

97000 

86000 

61000 

2500 

29000 

48000 

100000 

41000 

200000 

180000 

110000 

120000 

92000 

64000 

100000 

78000 

80000 

89000 

200 

1200 

500 

700 

0 

0 

200 

0 

600 

NA 

39000 

260000 

74000 

890000 

110000 

84000 

360000 

83000 

170000 

1430000 

740000 

330000 

500000 

320000 

150000 

310000 

560000 

260000 

340000 

2100 

2000 

600 

4500 

0 

0 

400 

0 

850 

NA 

41000 . 

580000 

82000 

4930000 

97000 

120000 

1970000 

100000 

890000 

6410000 

2960000 

1180000 

1920000 

1130000 

470000 

1130000 

2510000 

940000 

1330000 

270 

(1) 
(e) 

(f) 

(0 
(0 
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Table 9 (cont.) Comparison of Site Concentrations to ARCS (a) ER-M Values 
Former Wisconsin Steel Works 
Chicago, Illinois 

Chemical 

ARCS Effects Range 
Median (a) 

Noith Slip South Slip 

Aldrin 
Dieldrin 
4,4'-DDE 
Endrin 
Endrin Ketone 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfanate 
4,4'-DDT 
Methoxychlor 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Chlordane 
Toxaphene 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochlor 1260 

Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

4028 

4028 
4028 

4028 • H ^ 
58030 

33 

5.2 
293 

122 
280000 

251 

c 
b 

b 
b 

b 

b 

Minimum 

JUl 
170 
82 
NA 
370 

<210 
<210 
100 
NA 
NA 
NA 
58 
120 
100 

3700 
<I1000 
<2100 
<2700 
3700 
NA 

8490 
8.4 
67 

<0.86 
21 
4.8 
41 

39800 
91 

Average 

Maximum 
Detect 

1200 

600 
NA 
900 
6000 

1100 

2900 

NA 
NA 
NA 
5700 

400 
160 
5900 

64600 
31600 

33100 

26700 

NA 

1100 

550 
NA 
1700 

760 
1100 

3200 

NA 
NA 
NA 
6300 

610 
200 
4000 

67000 
76000 

34000 
67000 

NA 

^^SHH 12100 

29 
81 
SJ 
153 
10 
203 

122000 

440 

17800 

51 
89 
11 
270 
14 
360 

180200 
820 

Minimum Average 

Maximum 
Detect 

720 
250 
<230 

1600 

NA 
<270 

220 
120 
<230 

1200 

160 
560 
200 
<7300 

10000 

32000 
NA 
17000 

7600 

1300 

500 
1000 

1800 

NA 
1000 

2700 

15000 

2800 

41000 

5200 

600 
300 
0 

58000 
110000 

NA 
59000 

57000 

2100 

410 
800 
2000 

NA 
670 
450 
120 
340 
2100 

200 
590 
450 
0 

16000 
190000 

NA 
21000 

13000 

9500 

15 
72 
4 
64 
9.4 
100 
56000 

270 

11000 

29 
82 
14 
180 
9.6 
210 

121000 

720 

12000 

42 
91 
50 
260 
9.8 
320 

220000 

1700 
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Table 9 (cont.) 

Chemical 

liHSll^^S^lv^ti? 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Cyanide 

Comparison of Site Concentrations to ARCS (a) ER-M Values 
Former Wisconsin Steel Works 
Chicago, Illinois 

ARCS Effects Range 
Median (a) 

^«t'*«-?S);?i-^^^8^^^^g 

1678 b 

47.5 b 

422 b 

Minimum 

13800 
1160 
0.2 
19 
0.3 

<1.1 
21 
252 
0.9 

' 

North Slip 

Average 

17500 
2760 
0.6 
93 
1.1 
0.9 
35 

1600 
3.7 

Maximum 
Detect 

^ ^ ^ ^ ^ ^ H 
19300 
6400 
1.3 
170 
0.8 
1.5 
48 

2600 
7.4 

Minimum 

18000 
1300 
0.3 
42 
0.5 
1.5 
34 
910 
1.6 

South Slip 

Average 

^^^£K^ 
19000 
1600 
1.0 
93 
0.9 
1.9 
39 

2400 
4.9 

Maximum 
Detect 

^ ^ ^ ^ ^ ^ m ^ : ^ 
21000 
2000 
1.6 
150 
0.5 
2.2 
43 

4400 
8.0 

a. Assessment and Remediation of Contaminated Sediments Program, United States Envronmental Protection Agency 
b. Based on a 14 day toxicity test using//v<j//e/a/<z/eca 
c. Based on a 28 day toxicity test using Hyallela Azteca 
d. Criteria provided for Total PCBs. 
e. Mean computed using 1/2 detection limit for non detect values was greater than the maximum detected concentration due to elevated detection limits in some samples. 

In these cases, the maximum detected concentration is the more appropriate measure for comparison purposes. 
f. Compound detected in only one sample. Detected concentration used as to represent average value. 
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Table 10. Chemicals of Potential Concern in Sediment 
Former Wisconsin Steel Works, Chicago, Illinois. 

Oreanic Compounds 
Naphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Fluorene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Diben2o(a,h)anthracene 
Indeno(I,2,3-cd)peryIene 
Benzo (g,h,I)perylene 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochlor 1260 

Metals 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Nickel 
Zinc 
Merctrry 
Silver 



Table 11. Comparison of Surface Water Concentrations to 
Former Wisconsin Steel Works 
Chicago, Illinois 

linois Water Quality Criteria 

Illinois Surface Water Quality Critieria (b) 

Chemical 

Illinois Derived Water 
Quality Criteria (a) 
Acute Chronic 

General Use Waters 
Acute Chronic 

Secondary and Indigenous 
Aquatic Life Standards (b) 

USEPA Ambient 

Water Quality 

Criteria (c) 

16(e) 

3.9(e) 

220 (e) 

150(e) 

Slip Concentrations 

North Slip (d) 

ND 
3 

334 
26.4 

43900 
6.7 
370 
3.3 

14100 
38.4 
24.7 
4060 
38300 
11.2 

South Slip (d) 

8 
3 

654 . 
27.6 

40200 
9.1 
642 
4.1 

12000 
53.4 
<14 
3070 
37500 
14.5 

Organic Compounds (|ag/l) 
Benzene 5200 
Chloroform 1870 
Metal Concentrations (|-ig/l) 
Aluminum 
Barium 
Calcium 
Copper 
Iron (total) 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Zinc 

416 
150 

5000 5000 

26(e) 
1000 (dsv.) 

160(e) 

1000 
1000 

17(e) 
1000 (dsv.) 

34(e) 

1000 
1000 

1000 1000 

5000 

1000 
2000 
100 

1000 
1000 

1000 

(a) Published in the Illinois Register pursuant to 35 lAC 302.Subpart F. 
(b) 35 lAC 302 
(c) Values are the continuous concentration (4-day average) for freshwater aquatic life protection. All concentrations are dissolved. 
(d) Too few surface water samples were collected for statistical analysis; maximum total (unfiltered) concentrations in the north slip and 

south slip are reported. 
(e) Hardness based values. Hardness value of 150 mg/L used to compute criteria, 
(dsv.) Dissolved 
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Table 12 Comparison of Predicted Pore Water PAH Concentrations to USEPA and Illinois Ambient Water Quality Criteria 
Former Wisconsin Steel Works 
Chicago Illinois 

Chemical 

Illinois Derived 
Water Quality Criteria (a) 

Acute Chronic 

Naphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Fluorene 
LPAHs 
Fluoranthene 
Pyiene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)nuoranthene 
Benzo(k)nuoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
HPAHs 

BnoirlMiSBSnini 
Unionized Ammonia 

670 
46 
124 

68 
3.7 
9.9 

Illinois Secondary Contact 
and Indigenous Aquatic 

Life Standards (b) Acute 

2300 

30 

1700 

3980 

USEPA Ambient 
Water Quality Criteria 

Chronic 

620 
6.3 
520 

Range of Predicted 
Pore Water Cone. 

1 OE-02 
4.3E-03 
I.5E-04 
2.3E-04 
2.9E-04 
7.4E.04 
I.7E-02 
l.OE-05 
I.OE-05 
3.8E-05 
2.7E-06 
2.8E-07 
2.8E-07 
l.lE-05 
I.7E-07 
4.5E-06 
I.9E-07 
8.2E-05 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

I.8E-0I 
6.0E-02 
2.IE-02 
I.5E-02 
4.3E-03 
4.1E-03 
2.5E-0I 
7.7E-03 
3.8E-03 
4.2E-04 
7.2E-04 
1.3E-04 
6.IE-05 
I.5E-04 
8.9E^5 
3.8E.05 
2.IE-05 
I.3E-02 

Range of Mean Measured 48-
Hour Unionized Ammonia 

(mg/L) (0 

(a) Published in the Illinois Register pursuant to 35 lAC 302.Subpart F 
(b) 35 lAC 302.407 

(c) Marshack, J. (1998) A compilation of Water Quality Goals California Slate Water Resouces Control Board, Sacramento, CA. March 
(d) Too fevi' surface water samples were collected for statistical analysis; maximum concentrations in the north slip and south slip are repotted. 
(e) USEPA AWQC for unionized ammonia for temperature of 20 degrees centigrade and pH of 8.2 (Marshack, 1998). 
(0 Unionized ammonia concentrations represent the minimum and maximum mean concenfrations measured at the 48-hour time interval for the 
fathead minnow toxicity test (USFWS, 1994). 
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Table 13 Swartz Model for PAH Toxicity 
Former Wisconsin Steel Works 
Chicago, Illinois 

Chemical 

Naphthalene 
Plienanllirene 
Acenaphthene 
Acenaphthylene 
Antliracene 
Fluorene 
Fluorantliene 
Pyrene 
Benzo(a)anthracene 
Chrysene 

Benzo(b) fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)antlu-acene 
Indeno( 1,2,3-cd)pyrene 
Benzo(g,h,i)pery!ene 

Total Toxic Units 

I0-dayLC-50iw 

(ug/L) 
3500 
240 
970 
490 
180 
270 
29 
14 
6.6 
6.6 

0.38 
0.17 
1.9 
1.9 
1.9 
1.9 

Pure compound 

Solubility (ug/L) 
31690 
1002 
3420 
3930 
44.6 
1685 
206 
132 
9.4 

1.8 

1.5 
1.5 
3.8 
3.8 
3.S 
3.8 

X-202 

Predicted Pore 
Water cone. 

("g/1) 
2.1E-02 
l.lE-02 
l.OE-03 
1.9E-03 
6.3E-04 
1.2E-03 
4.4E-04 
4.4E-04 
l.lE-04 

1.5E-04 
3.1E-05 

2.1E-05 
3.8E-05 
4.6E-06 
5.0E-06 
2.2E-06 

Toxicity Units 
6.1E-06 
4.6E-05 
l.lE-06 
4.0E-06 
3.5E-06 
4.3E-06 
1.5E-05 
3.2E-05 
1.6E-05 

2.2E-05 

8.2E-05 
1.2E-04 
2.0E-05 
2.4E-06 
2.6E-06 
1.2E-06 

3.8E-04 

X-: 
Predicted Pore 

Water cone. 

(ug/1) 
1.6E-02 
1.9E-02 
4.6E-03 
6.8E-03 
1.3E-03 
2.3E-03 
2.7E-03 
1.9E-03 
3.7E-04 

3.7E-04 

9.0E-05 
7.2E-05 
9.6E-05 
8.5E-06 
1.5E-05 
4.1E-06 

!03 

Toxicity Units 

4.6E-06 
7.8E-05 
4.7E-06 
1.4E-05 
7.2E-06 
8.7E-06 
9.3E-05 
1.4E-04 
5.7E-05 

5.7E-05 
2.4E-04 

4.2E-04 
5.1E-05 
4.5E-06 
8.0E-06 
2.2E-06 

1.2E-03 
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Table 13 Swartz Model for PAH Toxicity 
Former Wisconsin Steel Works 
Chicago, Illinois 

Page 2 of 7 

CJiemical 
Naphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Fluorene 
Fluoranthene 
Pyrene 
Benzo(a)antliracene 
Clirysene 

Benzo(b)fluoranthene 
Benzo(k)fluoranlliene 
Benzo(a)pyrene 

Dibenzo(a,h)anthracciie 
Indeno( 1,2,3-cd)pyiene 
Benzo(g,h,i)perylene 

Total Toxic Units 

X-204 
Predicted Pore 

Water cone. 

(ug/1) 
9.3E-03 
5.8E-03 
1.2E-03 
8.7E-04 
3.1E-04 
6.3E-04 
2.6E-04 
2.9E-04 

6.0E-05 
8.3E-05 
1.3E-05 
1.2E-05 
2.1E-05 
2.3E-06 
2.5E-06 
l.lE-06 

Toxicity Units 
2.6E-06 
2.4E-05 

1.3E-06 
I.8E-06 
1.7E-06 
2.3E-06 
8.9E-06 
2.1E-05 
9.1E-06 
1.3E-05 

3.6E-05 
7.3E-05 
l.lE-05 
1.2E-06 
1.3E-06 
5.9E-07 

2.1E-04 

X-205 
Predicted Pore 

Water cone. 

(I'g/l) 
9.9E-03 
5.7E-03 
5.0E-04 
9.1E-04 
2.9E-04 
6.9E-04 
3.0E-04 
4.7E-04 
5.8E-05 
8.2E-05 

1.3E-05 
6.8E-06 
2.3E-05 
2.2E-06 
2.4E-06 
l.lE-06 

Toxicity Units 
2.8E-06 
2.4E-05 

5.1E-07 
1.9E-06 
1.6E-06 
2.5E-06 
l.OE-05 
3.3E-05 
8.8E-06 
1.2E-05 
3.5E-05 
4.0E-05 
1.2E-05 
1.2E-06 
1.3E-06 
5.7E-07 

1.9E-04 

WSW-
Predicted Pore 

Water cone. 

(ug/1) 
1.9E-02 
7.0E-03 

2.0E-03 
2.9E-03 
5.1E-04 
7.4E-04 
4.4E-04 
9.3E-04 
6.6E-05 
1.4E-04 
2.1E-05 
1.4E-05 
2.6E-05 
1.6E-05 
8.2E-06 
2.5E-06 

lA+B 

Toxicity Units 
5.4E-06 
2.9E-05 
2.0E-06 
6.0E-06 
2.8E-06 

2.7E-06 

1.5E-05 
6.7E-05 
l.OE-05 

2.1E-05 
5.5E-05 
7.9E-05 
1.4E-05 
8.3E-06 
4.3E-06 
1.3E-06 

3.2E-04 
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Table 13 Swartz Model for PAH Toxicity 
Former Wisconsin Steel Works 
Chicago, Illinois 

Chemical 
Naphllialene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Antluacene 
Fluorene 
Fluoranthene 
P>Tene 

Benzo(a)antliracene 
Clirysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)antln:acene 
Indeno( 1,2,3-cd)pyrene 
Benzo(g,li,i)perylene 

Total Toxic Units 

WSW-2A+B 
Predicted Pore 

Water cone. 

(ug/1) 
2.2E-02 
9.1E-03 
1.9E-03 
3.4E-03 
6.1E-04 
8.5E-04 
1.3E-04 
1.3E-04 

7.2E-05 
1.9E-04 
2.7E-05 
7.1E-06 
l.lE-05 
l.lE-05 
9.8E-06 
2.5E-06 

Toxicity Units 

6.2E-06 
3.8E-05 
2.0E-06 
6.9E-06 
3.4E-06 
3.2E-06 
4.4E-06 
9.2E-06 

l.lE-05 
2.8E-05 
7.1E-05 
4.2E-05 
5.6E-06 
6.0E-06 
5.2E-06 
1.3E-06 

2.4E-04 

WSVV-3A-hB 
Predicted Pore 

Water cone. 

(ug/1) 
l.OE-02 
4.3E-03 
1.5E-04 
1.7E-03 
2.9E-04 

4.3E-04 
l.OE-05 
l.OE-05 

3.8E-05 
2.7E-06 
2.8E-07 
2.8E-07 
1.6E-05 
1.7E-07 
4.5E-06 
1.9E-07 

Toxicity Units 

2.8E-06 

1.8E-05 
1.6E-07 
3.5E-06 
1.6E-06 

1.6E-06 
3.4E-07 
7.3E-07 

5.8E-06 
4.1E-07 
7.5E-07 
1.7E-06 
8.6E-06 
8.9E-08 
2.3E-06 
l.OE-07 

4.8E-05 

WSW-4A+B 

Predicted Pore 
Water cone. 

(ug/1) 
5.3E-03 
2.4E-03 
9.5E-04 
1.2E-03 
1.7E-04 
2.3E-04 
6.3E-05 
6.4E-05 

2.3E-05 
4.7E-05 
7.5E-06 
5.0E-06 
9.8E-06 
l.lE-06 
3.2E-06 
1.2E-06 

Toxicity Units 

1.5E-06 

9.9E-06 
9.8E-07 
2.5E-06 
9.7E-07 

8.7E-07 
2.2E-06 
4.6E-06 

3.5E-06 
7.1E-06 

2.0E-05 
3.0E-05 
5.2E-06 
5.6E-07 
1.7E-06 
6.4E-07 

9.1E-05 
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Table 13 

Chemical 

Swartz Model for PAH Toxicity 
Former Wisconsin Steel Works 
Chicago, Illinois 

\VSW-9A+B 
Predicted Pore 

Water cone. 
(ug/1) Toxicity Units 

WSW-IOA+B 
Predicted Pore 

Water cone. 

(ug/1) 

X-208 

Toxicity Units 

Predicted Pore 
Water cone. 

(ug/1) Toxicity Units 

Naphtlialene 
Phenanthrene 
Acenaphthene 

Acenaphthylene 
Ajitluacene 
Fltiorene 
Fluoranthene 
Pyrene 
Benzo(a)antliracene 
Clirysene 
Benzo(b)nuoranthene 
Beiizo(k) fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)antliracene 
Indeno( 1,2,3-cd)pyrene 
Benzo(g,li,i)perylene 

Total Toxic Units 

1.2E-02 
5.6E-03 
8.7E-04 
2.6E-04 
3.8E-04 
5.0E-04 
3.3E-04 
6.9E-04 
4.8E-05 
l.lE-04 
1.4E-05 
9.1E-06 
2.0E-05 
6.9E-06 
5.9E-06 
4.8E-06 

3.6E-06 
2.3E-05 
9.0E-07 
5.4E-07 
2.1E-06 
1.9E-06 
l.lE-05 

4.9E-05 
7.2E-06 
1.7E-05 
3.7E-05 
5.4E-05 
l.lE-05 
3.6E-06 
3.1E-06 
2.5E-06 

2.3E-04 

1.2E-02 
6.9E-03 
9.2E-04 
2.0E-03 
4.8E-04 
6.4E-04 
4.1E-04 
7.9E-04 
5.7E-05 
1.4E-04 
1.6E-05 
l.OE-05 
2.1E-05 
6.2E-06 
5.8E-06 
4.7E-06 

3.5E-06 

2.9E-05 
9.4E-07 
4.1E-06 
2.7E-06 

2.4E-06 
1.4E-05 
5.6E-05 
8.6E-06 
2.1E-05 
4.3E-05 
6.0E-05 
l.lE-05 
3.3E-06 
3.0E-06 

2.5E-06 

2.6E-04 

2.0E-02 
1.7E-02 

5.8E-03 
8.5E-03 

l.OE-03 

2.0E-03 
1.2E-03 
l.lE-03 
1.7E-04 
1.9E-04 
4.6E-05 
3.2E-05 
6.3E-05 
l.lE-05 
1.4E-05 
5.2E-06 

5.7E-06 
7.3E-05 
5.9E-06 

1.7E-05 
5.6E-06 
7.3E-06 
4.0E-05 
7.7E-05 
2.6E-05 
2.9E-05 
1.2E-04 
l,9E-04 
3.3E-05 
5.7E-06 
7.5E-06 

2.8E-06 

6.5E-04 
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Table 13 Swartz Model for PAH Toxicity 
Former Wisconsin Steel Works 
Chicago, Illinois 

Page 5 of 7 

Chemical 

Naphthalene 
Phenantlirene 
Acenaphthene 
Acenaphthylene 

Antliracene 
Fluorene 
Fluoranthene 
Pyrene 
Benzo(a)antIiracene 
Clirysene 
Benzo(b)fluoranthene 
Benzo(k)f]uoranthene 
Benzo(a)pyrene 
D ibenzo(a,h)anlliracene 
lndeno( 1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 

Total Toxic Units 

X-209 

Predicted Pore 
Water cone. 

(ug/1) 
1.6E-0I 
5.7E-02 
8.4E-03 
1.2E-02 
3.9E-03 
5.6E-03 

3.6E-03 
3.3E-03 
6.9E-04 
6.9E-04 
1.8E-04 
1.2E-04 
2.2E-04 
1.3E-05 
4.3E-05 
7.0E-06 

Toxicity Units 
4.6E-05 
2.4E-04 
8.7E-06 
2.4E-05 
2.2E-05 

2.1E-05 
1.3E-04 
2.3E-04 
l.OE-04 
l.OE-04 
4.8E-04 
7.2E-04 
1.2E-04 
6.7E-06 
2.3E-05 
3.7E-06 

2.27E-03 

WSW-5A+B 
Predicted Pore 

Water cone. 

(ug/1) 
1.8E-01 

4.7E-02 
8.2E-03 
1.2E-02 
3.3E-03 
4.1E-03 

5.7E-03 
3.2E-03 
3.5E-04 
6.2E-04 
1.2E-04 
5.3E-05 
1.3E-04 
8.9E-05 
3.8E-05 
2.6E-05 

Toxicity Units 

5.1E-05 
2.0E-04 
8.5E-06 
2.5E-05 
1.8E-05 

1.5E-05 
2.0E-04 
2.3E-04 
5.3E-05 
9.4E-05 
3.2E-04 
3.1E-04 
7.1E-05 
4.7E-05 
2.0E-05 
1.3E-05 

1.66E-03 

WSW-
Predicted Pore 

Water cone. 

(ug/1) 
1.3E-01 
3.3E-02 
8.5E-03 
3.8E-03 
2.4E-03 

3.0E-03 
3.9E-03 

2.1E-03 
2.4E-04 
4.0E-04 
8.3E-05 
3.6E-05 
9.6E-05 
6.1E-05 
2.6E-05 
1.8E-05 

-6A+B 

Toxicity Units 

3.7E-05 
1.4E-04 
8.8E-06 
7.7E-06 
1.4E-05 

l.lE-05 
1.3E-04 
1.5E-04 
3.6E-05 
6.0E-05 
2.2E-04 
2.1E-04 
5.0E-05 
3.2E-05 
1.4E-05 
9.6E-06 

1.13E-03 
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Table 13 Swartz Model for PAH Toxicity 
Former Wisconsin Steel Works 
Chicago, Illinois 

Page 6 of 7 

Chemical 

Naphthalene 
Phenanthrene 
Acenaphtliene 
Acenaphthylene 
Anthracene 
Fluorene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Clirysene 
Beiizo(b)fluorant]iene 

Benzo(k)nuoranthene 
Benzo(a)pyrene 
Diben2o(a,h)antliiacene 
lndeno(l,2,3-cd)pyrene 
Beiizo(g,h,i)perylene 

Total Toxic Units 

WSW-7A+B 
Predicted Pore 

Water cone. 

(ug/1) 
4.2E-02 
2.4E-02 

l.OE-02 
1.5E-02 

1.9E-03 
2.1E-03 
3.2E-03 
1.8E-03 
1.9E-04 
2.9E-04 
6.4E-05 

3.2E-05 
7.2E-05 
4.9E-05 
2.0E-05 
1.4E-05 

Toxicity Units 

1.2E-05 
9.8E-05 
l.OE-05 
3.0E-05 
l.OE-05 
7.8E-06 
l.lE-04 
1.3E-04 
2.9E-05 
4.4E-05 
1.7E-04 

1.9E-04 
3.8E-05 
2.6E-05 
l.OE-05 
7.3E-06 

9.22E-04 

WSW-8A+B 
Predicted Pore 

Water cone. 

(ug/1) 
3.4E-02 
2.1E-02 
l.OE-02 
1.5E-02 
1.6E-03 
1.8E-03 
3.2E-03 
1.7E-03 
2.0E-04 
3.0E-04 
6.6E-05 

3.2E-05 
7.8E-05 
l.lE-05 
2.0E-05 
l.lE-05 

Toxicity Units 

9.8E-06 

8.8E-05 
l.OE-05 
3.0E-05 
8.9E-06 
6.7E-06 
l.lE-04 
1.2E-04 
3.0E-05 
4.6E-05 
1.7E-04 

1.9E-04 
4.1E-05 
6.0E-06 
l.OE-05 
6.1E-06 

8.93E-04 

WSW-llA+B 
Predicted Pore 

Water cone. 

(ug/1) 
3.7E-02 
6.3E-02 

l.lE-02 
3.9E-03 
4.5E-03 
3.5E-03 
8.1E-03 
4.0E-03 
4.4E-04 
7.5E-04 
1.4E-04 

6.1E-05 
1.6E-04 
8.6E-05 
4.0E-05 
2.5E-05 

Toxicity Units 

l.lE-05 
2.6E-04 

1.2E-05 
8.0E-06 

2.5E-05 
1.3E-05 
2.8E-04 
2.8E-04 
6.7E-05 
l.lE-04 
3.6E-04 

3.6E-04 
8.2E-05 
4.5E-05 
2.1E-05 
1.3E-05 

1.95E-03 
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Table 13 Swartz Model for PAH Toxicity 
Former Wisconsin Steel Works 
Chicago, Illinois 

Chemical 
Naphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Fluorene 
Fluoranthene 
Pyrene 
Benzo(a)antluacene 
Cluysene 
Benzo(b) fluoranthene 
Ben2o(k)niioranthene 
Benzo(a)pyreiie 
Dibenzo(a,h)antiiracene 
Indeno( 1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 

Total Toxic Units 

WSW-12A+B 
Predicted Pore 

Water cone. 

(ug/1) 
4.7E-02 
5.8E-01 
l.lE-02 
1.6E-02 
4.1E-02 
4.0E-02 
3.7E-02 
1.7E-02 
1.8E-03 
3.0E-03 
5.7E-04 
2.3E-04 
6.9E-04 
4.1E-04 
1.7E-04 
l.lE-04 

Toxicity Units 
1.3E-05 
2.4E-03 

1.2E-05 
3.2E-05 
2.3E-04 

1.5E-04 
1.3E-03 
1.2E-03 
2.8E-04 
4.5E-04 
1.5E-03 
1.4E-03 
3.6E-04 
2.1E-04 
8.8E-05 
5.5E-05 

9.68E-03 

Page 7 of 7 
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Table 14 48-Hour Toxicity Test Results Correlation Analysis 
Former Wisconsin Steel Works 
Chicago, Illinois 

Page 1 of 3 

Location (a) 

WSW-l-C 
WSW-l 
WSW-2 
WSW-3-C 
WSW-5-C 
WSW-5 
WSW-6 
WSW-7-C 
WSW-9-C 
WSW-l 1-C 

r values 

Mean 48-hoiir 
Percent Mortality 

(b) 

1.5 
2.5 
0 
5 

23 
35 
40 
5 
5 

2.5 

Mean 48-hour 
Unionized NH3 

(mg/L) 

0.38 
0.62 

0.36 
0.14 
0.57 
1.3 
1.3 
0.6 

0.29 
0.38 

0.89 

Napthalene 

1.9E-02 
1.9E-02 
2.2E-02 
1 .OE-02 
1.8E-01 
1.8E-01 
1.3E-01 
4.2E-02 
1.1E-02 
3.6E-02 

0.88 

Phenantlirene 

7.0E-03 
7.0E-03 

9.1E-03 
4.3E-03 
4.7E-02 
4.7E-02 
3.3E-02 
2.4E-02 
4.8E-03 
6.0E-02 

0.52 

Acenapthene 

2.0E-03 
2.0E-03 

2.0E-03 
1.5E-04 
8.2E-03 
8.2E-03 
8.5E-03 
1.OE-02 
7.5E-04 
2.1E-02 

0.21 

Acenapthylene 

2.9E-03 
2.9E-03 

3.4E-03 
1.7E-03 
1.2E-02 
1.2E-02 
3.8E-03 
1.5E-02 
2.3E-04 
3.8E-03 

0.39 

Antlnacene 

5.1E-04 
5.1E-04 

6.1E-04 
2.9E-04 
3.3E-03 
3.3E-03 
2.4E-03 

1.9E-03 
3.3E-04 
4.3E-03 

0.52 

Notes: 

All predicted pore-water concentrations are reported in fig/1. Pore water concentrations predicted using equilibrium partiioning methodology 
(Di Toro et al., 1993). 

LP AH - Low molecular weight (i.e. <200 grams/mole) polycyclic aromatic hydrocarbons 
HP AH - High molecular weight (i.e. > 200 grams.mole) polycyclic aromatic hydrocarbons 
a. North slip locations include WSW-l tlirough WSW-4, WSW-9 and WSW-10. Ail other locations are from the south slip. 
b. Percent mortality at the 48-hour mark of the 96-hour toxicity test. 48 hour results used because the highest mortality was observed during 
this time period. 
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Page 2 of 3 

Table 14 48-Hour Toxicity Test Results Correlation Analysis 
Wisconsin Steel Works 
Chicago, Illinois 

Location (a) 

WSW- l -C 

WSW- l 

WSW-2 

WSW-3-C 

WSW-5-C 

WSW-5 

WSW-6 

WSW-7-C 

WSW-9-C 

WSW- l 1-C 

r values 

Mean 48-liour 

Percent Mortality 

(b) 

1.5 

2.5 

0 

5 

23 

35 

40 

5 

5 

2.5 

Pyrene 

9.3E-04 

9.3E-04 

1.3E-04 

l.OE-05 

3.2E-03 

3.2E-03 

2.1E-03 

1.8E-03 

5.9E-04 

3.8E-03 

0.52 

Benzo(a) 

antlu-acene 

6.6E-05 

6.6E-05 

7.2E-05 

3.8E-05 

3.5E-04 

3.5E-04 

2.4E-04 

• 1.9E-04 

4.1E-05 

4.2E-04 

0.53 

Chrysene 

1.4E-04 

1.4E-04 

1.9E-04 

2.7E-06 

6.2E-04 

6.2E-04 

4.0E-04 

2.9E-04 

9.8E-05 

7.2E-04 

0.52 

Benzo(b) 

fluoranthene 

2.1E-05 

2.1E-05 

2.7E-05 

2.8E-07 

1.2E-04 

1.2E-04 

8.3E-05 

6.4E-05 

1.2E-05 

1.3E-04 

0.58 

Benzo(k)fluorant 

bene 

1.4E-05 

1.4E-05 

7.1E-06 

2.8E-07 

5.3E-05 

5.3E-05 

3.6E-05 

3.2E-05 

9.1E-06 

6.1E-05 

0.54 

Benzo(a) 

pyrene 

2.6E-05 

2.6E-05 

1.1E-05 

1.6E-05 

1.3E-04 

1.3E-04 

9.6E-05 

7.2E-05 

1.7E-05 

1.5E-04 

0.60 

Dibenzo(a,h) 

anthracene 

1.6E-05 

1.6E-05 

1.1E-05 

1.7E-07 

8.9E-05 

8.9E-05 

6.1E-05 

4.9E-05 

5.9E-06 

8.3E-05 

0.64 

Notes: 

All predicted pore-water concentrations are reported m (ig/l. Pore water concentrations predicted using equilibrium partiioning methodology 
(DiToro etal., 1993). 

LPAH - Low molecular weight (i.e. <200 grams/mole) polycyclic aromatic hydrocarbons 
HPAH - High molecular weight (i.e. > 200 grams.mole) polycyclic aromatic hydrocarbons 
a. North slip locations include WSW-l tlirough WSW-4, WSW-9 and WSW-10. All other locations are from the south slip. 
b. Percent mortality at the 48-hour mark of the 96-hour toxicity test. 48 hour results used because tlie highest mortality was observed during 
this time period. 
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Table 14 48-Hour Toxicity Test Results Correlation Analysis 
Wisconsin Steel Works 
Chicago, Illinois 

Page 3 of 3 

Location (a) 

WSW-l-C 
WSW-l 
WSW-2 
WSW-3-C 
WSW-5-C 
WSW-5 
WSW-6 
WSW-7-C 
WSW-9-C 
WSW-l 1-C 

r values 

Mean 48-hour 
Percent Mortality 

(b) 

1.5 
2.5 
0 
5 

23 
35 
40 
5 
5 

2.5 

LPAH 

3.2E-02 
3.2E-02 
3.8E-02 
1.7E-02 
2.5E-01 
2.5E-01 
1.8E-01 
9.5E-02 
1.7E-02 
1.3E-01 

0.82 

HPAH 

1.7E-03 
1.7E-03 
5.8E-04 
8.2E-05 
l.OE-02 
l.OE-02 
7.0E-03 
5.7E-03 
1.1E-03 
1.3E-02 

0.52 

Aroclor 1242 

5.0E-03 
5.0E-03 
4.7E-03 
3.6E-03 
5.3E-03 
5.3E-03 
7.2E-03 
1.7E-02 
3.4E-03 
2.2E-01 

-0.22 

Aroclor 1254 

4.8E-05 
4.8E-05 
3.3E-05 
1.4E-05 
9.0E-05 
9.0E-05 
9.3E-05 
1.1E-04 
8.4E-05 
1.2E-04 

0.38 

Aroclor 1260 

NA 
NA 
NA 
NA 

1.4E-05 
1.4E-05 
1.5E-05 
1.8E-05 

NA. 
1.8E-05 

-0.90 

Notes: 

All predicted pore-water concentrations are reported in (ig/l. Pore water concentrations predicted using equilibrium partiioning methodology 
(Di Toro et al., 1993). 
LPAH - Low molecular weight (i.e. <200 grams/mole) polycyclic aromatic hydrocarbons 
HPAH - High molecular weight (i.e. > 200 grams.mole) polycyclic aromatic hydrocarbons 

a. North slip locations include WSW-l through WSW-4, WSW-9 and WSW-10. All other locations are from the south slip. 
b. Percent mortality at the 48-hour mark of the 96-hour toxicity test. 48 hour results used because the liighest mortality was observed during 
this time period. 
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Table 15 Calculation of Toxicity Reference Values for the Great Blue Heron 
Former Wisconsin Steel Works 
Chicago, Illinois 

Chenncal 

Aroclor 1248 
Fluoranthene 

Pyrene 
Clironiiuni 
Copper 
Lead 
Nickel 
Selenium 
Zinc 

Test Species 

Chicken 
Japanese Quail 

Mallard Duck 
Chicken 

Test Species 
NOAEL 

(mg/kg/day) 

47 
1.1 

0.8 
14.5 

Test Species BW 

(kg) 

0.534 
0.15 

1 
1.935 

Great Blue Heron 
BW (kg) 

2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 

Great Blue Heron 
TRV (mg/kg/day) 

0.135 
0.131 
0.131 
NA 
29 

0.45 
NA 
0.61 
13.8 

Toxicity Test Reference 

a 
b 
b 

c 
Mehring et.al., 1960 

Edens et.al., 1976 
c 

Heinz et.al., 1989 
Stahl et.al., 1990 

a. Blue Heron TRV for Aroclor 1254 as presented by Opresko et.al. (1954) used for evaluation of Aroclor 1248. 

b. TRV based on the BTAG low TRV for benzo(a)pyrene developed for mammals. A Safety factor of 10 applied to convert 
the TRV in mammals to a TRV in Birds. 

c. Clvomium and Nickel are not expected to bioaccumulate to any significant degree and are expected to be present in fish tissue 
under prisitne conditions. 
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Table 16 Point Estimate Exposure Model for the Great Blue Heron 
Former Wisconsin Steel Works - South Slip 
Chicago, Illinois 

Chemical ofConce 

(a) 
Aroclor 1248 
Fluoranthene 

Pyrene 
Chroiniutn 
Copper 

Lead 
Nickel 
Selenium 
Zinc 

m Blue Heron Body Weight 

(kg) 

2.23 
2.23 
2.23 

2.23 
2.23 

2.23 
2.23 
2.23 

2.23 

Area use Factor 
(uiiitless) (b) 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 

Mean Measured Prey Prey Ingestion Rate Predicted Dose 
Concentration (mg/kg) (c) (kg/day) (d) (mg/kg/day) (e) 

Toxicity Reference 
Value (mg/kg/day) Hazard Quotient 

0.95 
0.029 
0.025 
1.53 
16.2 
16.2 
16.2 
1.55 
121 

0.40 
0.40 
0.40 

0.40 
0.40 

0.40 
0.40 
0.40 
0.40 

8.6E-04 
2.6E-05 
2.3E-05 

1.4ri-03 
1.5E-02 

1.5E-02 
1.5E-02 

1.4E-03 
l.lE-01 

0.135 
0.131 
0.131 

NA 
29.3 

0.45 
NA 
0.61 
13.8 

6.3E-03 
2.0E-04 
1.7E-04 

NA 
5.0E-04 

3.2E-02 

NA 
2.3E-03 

7.8E-03 

Notes: 

a. All chemicals delected in white perch or common carp samples from the south slip considered COCs in fish tissue 
b. Approximately 500 square feet of the south slip is suitable habitat for wading birds. This area comprises approximately 0.5 % of 

the 0.6 hectare mean fall home range for Great Blue Herons (USEPA, 1996). 
c. Mean concentrations of COCs in white perch and common carp samples from the south slip using 1/2 the LCD for non-detect values 
d. Prey ingestion rale is equal to 18% of body weight (Kushlan, 1978) 

e. Dose through ingestion offish = Area Use Factor*(Prey Concentration * Piey ingestion Rale)/Body Weight 
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igure 4 Site Ccnccptua! Exposure Model 
Former Wisconsin Steel Works 
Chicago, Illinois 
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APPENDIX A 

Bulk Sediment Data 
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Noilh Slip - Bulk Sediinent 
:5am pie Location 
iVioisture (Content (organics) 
Percent Solids (Metals) 
""otal Organic Carbon (mg/kg) 
TOC 
Sample-
[)ate Sampled 

f^cetone 
^-Butanone 
"oluene 
-:-Methylphenol 
naphthalene 
2-Methylnaphthalene 
/'.cenaphthylene 
/.oenaphthene 
Dibenzofuran 
Phenanthrene 
Fluorene 
Fluoranthene 
/Anthracene 
Pyrene 
B enzo(a )anthracene 
Chrysene 
B enzo(b Ifluoranthene 
Bis(2-ethythexy1)phthalate 
Bsnzo(k)fltoranthene 
Benzo(aipyrene 
C ibenzoi a,h)anthracene 
B2nzo(g,h,i)perytene 
lrideno(1,2,3-cd)pyrene 
djIta-BHC 
A drin 
Dieldrin 
Endrin 
Endosulfan II 
4.4'-DDC 
E idrin kejtone 
E idrin aldehyde 
alaha-Chlordane 
giimma-Chiordane 
Cnlorcane I'total) 
TDxaphene 
A-ochlor 1242 
A-ochlor1248 
Aochlor1254 
Aochorl2(30 
ALimi-iun 
A itimony 
Asenic 
B.riurn 

lEPA 
Jun-96 

Qualifier 

J 
J 
J 
J 

J 

J 

J 
J 

U 

u 
u 
JP 
p 

JP 
p 

JP 
JP 

JP 
p 

JP 

JP 

u 

UJ 

B 

X-202 
0.63 

0.395 
42866.66667 
0.042866667 

Result 
280 
62 
180 

2400 
1100 
630 
240 
190 
350 
1500 
410 
1200 
480 
1200 
1100 
1500 
990 
690 
670 
1000 
890 
890 
890 
4 
13 
5.8 
19 
8.5 
4.8 
12 
3 

9.6 
3.2 

220 
480 
89 
290 
150 

7031 
5.0165 
5.9645 

35.1945 

lEPA 
Jun-96 

Qualifier 

J 
U 
U 
U 
U 
U 
U 
U 

U 

J 

U 

u 
u 
J 

JP 
P 

JP 
p 

u 
JP 

u 
JP 

JP 

u 
u 
P 
p 
p 

UJ 

X-203 
0.4 

0.694 
42866.67 
0.042867 

Result 
80 
15 
17 

2700 
2700 
2700 
2700 
2700 
2700 
4100 
2700 
12000 
1600 
8400 
6200 
6200 
4600 
2700 
3700 
4100 
2700 
2700 
2200 
2.6 
4.3 
2.1 
9.4 
5.5 
2.6 
5.5 
1.5 
3.1 
2.7 

280 
55 
180 
96 
78 

5892.06 
4.9968 
5.8296 
61.419 

lEPA 
Jun-96 

Qualifier 

U 
U 

J 
J 
U 
J 

U 

J 

J 
U 
J 

U 
U 
U 
P 
P 

JP 
P 
P 

JP 
P 

JP 
P 
P 

U 

UJ 

x-204 
0.48 
0.573 

42866.67 
0.042867 

Result 
140 
35 
19 

630 
670 
340 
150 
630 
200 
1100 
630 
1000 
330 
1100 
860 
1200 
600 
630 
550 
770 
630 
630 
630 
4.8 
12 
6.3 
11 
7 

4.3 
9.1 
4.2 
11 
3.4 

320 
490 
420 
390 
150 

6245.7 
4.7559 
6.3603 

44.3502 
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North Slip - Bulk Sediment 
r>ample Location 
Moisture Content (organics) 
I'ercent Solids (Metals) 
""ota Organic Carbon (mg/kg) 
-OC 
Sampler 
Date Sampled 

E'.erylliun 
C'.adrnium 
C calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lsad 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vjnadiurn 
Ziic 
Cvanide 

lEPA 
Jun-96 

Qualifier 
B 
B 

JB 

J 

JB 
U 
B 
U 

U 

X-202 
0.63 

0.395 
42866.66667 
0.042866667 

Result 
0.474 
0.79 

18328 
25.991 
5.5695 
51.35 
24174 
105.07 
7623.5 
2512.2 

0.13825 
18.0515 
1698.5 
0.3002 
0.79 

148.915 
0.20145 
18.9995 
309.285 
0.5135 

lEPA 
Jun-96 

Qualifier 
U 
U 

B 

J 

JB 
U 
B 
U 

X-203 
0.4 

0.694 
42866.67 
0.042867 

Result 
0.8328 
0.59684 
31160.6 
14.7128 
3.3312 

28.5928 
27621.2 
63.2928 
9577.2 
805.04 

0.21514 
13.1166 
1034.06 
0.22902 
0.7634 
261.638 
0.18738 
14.5046 
174.888 
1.1104 

lEPA 
Jun-96 

Qualifier 
U 

B 

J 

UJ 
B 
B 
B 

X-204 
0.48 

0.573 
42866.67 
0.042867 

Result 
0.573 
1.5471 

53919.3 
42.2874 
4.8132 
46.2984 
44808.6 
104.286 
10314 

1014.21 
0.13752 
26.7591 
1581.48 
0.9741 
0.8595 
268.737 
0.25212 
19.3674 
352.968 
0.9168 
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North Slip - Bulk Sediment 
iimple Location Sc 

Moisture Content (organics) 
Percent Solids (Metals) 
Total Organic Carbon (mg/kg) 
TOC 
Sampler 

_C ate Sampled 

A:etone 
2Butanone 
Toluene 
4 Methylphenol 
Naphtha ere 
2-Methyhaahthalene 
A:;enaphthN/lene 
Acenaphthene 
D benzofuran 
Pienanthrene 
Fluorene 
Fijoranthene 
Anthracene 
Pyrene 
Benzo(a)anthracene 
Ch^sene 
Benzo{b)fluoranthene 
Bi :3(2-ethylhexyl)phthalate 
B«inzo(k)1uoranthene 
Bt!nzc(a)3yrene 
Dioenzo(a,h)anthracene 
Benzo(g,h,i}perylene 
lndgno(1,2,3-cd)pyrene 
delta-BHC 
Al-jhn 
Dieldrin 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
ganma-Chlordane 
Ctlorcane (total) 
Toiaphene 
ArDchlor-!242 
ArDchlor-1248 
ArDchlor'254 
Arjchor 1260 
Aluminurr 
Antimony 
Arsenic 
Berium 

lEPA 
Jun-96 
Î ualifier 

U 
U 

J 
J 
J 
J 

J 

J 

J 

u 
u 

u 
u 
u 
P 
p 
p 
p 
p 
JP 
p 
JP 
P 
p 

u 

u 

UJ 

x-205 
0.47 
0.591 

42866.67 
0.042867 

Result 
78 
22 
19 
620 
730 
340 
160 
130 
210 
1100 
350 
1200 
320 
1800 
850 
1200 
600 
620 
620 
850 
620 
620 
620 , 
4.8 
13 
7.3 
37 
7.6 
5.2 
7 
4.1 
13 
3.7 

320 
560 
61 
450 
170 

6560.1 
4.8462 
12.4701 
39.7743 

USFWS 
Jul-93 

Qualifier 

U 

U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
J 
U 

WSW-1A+B 
0.62 

38100 
0.0381 

Result 
na 
na 
5.3 
na 
890 
na 
660 
660 
na 
860 
240 
1100 
350 
2300 
620 
1300 
600 
na 
390 
620 
1400 
920 
670 
160 
71 
34 
21 
71 
200 
420 
390 
na 
na 
250 
4300 
1200 
2100 
460 
4200 
na 
na 
19.3 
na 
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North S ip - Bulk Sediment 
Sample Location 
r-loisture Content (organics) 
f'ercent Solids (Metals) 
"ota Organic Carbon (mg/kg) 
-OC 
Sampler 
[)ate Sampled 

Eierylliurn 
Cadmium 
Calcium 
Chromium 
Ciobalt 
C-opper 
Iron 
Lead 
Magnes urn 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Znc 
Cyanide 

lEPA 
Jun-96 

Qualifier 
U 

B 

J 

UJ 
U 
B 
B 

X-205 
0.47 

0.591 
42866.67 
0.042867 

Result 
0.591 
1.182 

46748.1 
31.2048 
6.8556 

47.7528 
41842.8 
92.196 
11229 

1034.25 
0.18321 
23.4036 
1802.55 
0.9456 
0.7683 

222.807 
0.31914 
21.6897 
309.684 
0.50235 

USFWS 
Jul-93 

Qualifier 

U 

WSW-1A+B 
0.62 

38100 
0.0381 

Result 
na 
4.2 
na 
101 
na 
136 

65400 
310 
na 
na 
0.4 

63.4 
na 
1.3 
na 
na 
na 
na 

986 
1.9 
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North Slio - Bulk Sediment 
S ample Location 
Moisture Content (organics) 
Percent So ids (Metals) 
Total Organic Carbon (mg/kg) 
T ' J C 

S ampler 
D;3te Sampled 

Aoetone 
2-Butanone 
Toiue'ie 
4-Methylphenol 
N aphthalene 
2-Methylnaphthalene 
Ai;enaph;hylene 
Ai;enaph:hene 
D benzof jran 
Phenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
Pyrene 
Benzo(a)anthracene 
Clii7sene 
B(;inzo(b)fluoranthene 
Bi'5(2-ethylhexyl)phthalate 
Bf;inzo(k)fluoranthene 
Benzo(a)3yrene 
DiDenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3-cd)pyrene 
del-.a-BHC 
AlJrin 
Di3ldrin 
Endrin 
Erdosulfan II 
4,4'-DDD 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gsrnma-Chlordane 
Clilordane (total) 
Tcixaphene 
Arochlor 1242 
Arochlor 1248 
Arochlor 12.54 
Arochor1260 
Al jminum 
Aritimony 
Arsenic 
Bcir-iunn 

USFWS 
Jul-93 

Qualifier 

U 

U 

U 
J 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
J 
U 

WSW-2A+B 
0.6 

35300 
0.0353 

Result 
na 
na 
5 

na 
1000 
na 

370 
620 
na 

1100 
270 
620 
410 
620 
660 
1700 
760 
na 

200 
250 
990 
880 
780 
150 
68 
32 
20 
68 
190 
400 
380 
na 
na 

240 
4100 
1100 
2000 
310 

4000 
na 
na 
14 
na 

USFWS 
Jul-93 

Qualifier 

U 

U 

U 

U 

U 
U 

U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

u 
u 
J 

u 

WSW-3A+B 
0.57 

38900 
0.0389 

Result 
na 
na 
4.7 
na 

540 
na 

220 
58 
na 

610 
160 
58 

230 
58 

410 
58 
19 
na 
19 

450 
35 
81 

420 
140 
63 
30 
19 
63 
170 
370 
350 
na 
na 

220 
3800 
1000 
1900 
160 

3700 
na 
na 

17.9 
na 

USFWS 
Jul-93 

Qualifier 

U 

J 

J 
U 

J 
J 
U 
J 
U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

u 
J 

u 

WSW-4A+B 
0.5 

45700 
0.0457 

Result 
na 
na 
4 
na 

390 
na 

220 
500 
na 

460 
120 
500 
190 
500 
340 
690 
340 
na 

230 
370 
300 
700 
410 
120 
54 
26 
16 
54 
150 
320 
300 
na 

. na 
190 

3300 
880 
1600 
260 
3200 

na 
na 

19.9 
na 
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Month Slip -BulkSediment 
S ample Locati on 
Mois:ijre Content (organics) 
F ercent Solids 
1 otal Organic i 
TOC 
Sampler 
[late Samjiled 

E^eryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

(Metals) 
Carbon (mg/kg) 

USFWS 
Jul-93 

Qualifier 

U 

WSW-2A+B 
0.6 

35300 
0.0353 

Result 
na 
3.1 
na 

86.2 
na 
128 

62700 
290 
na 
na 

0.27 
61.7 
na 
1.3 
na 
na 
na 
na 

1020 
1.7 

USFWS 
Jul-93 

Qualifier 

U 

WSW-3A+B 
0.57 

38900 
0.0389 

Result 
na 
3.8 
na 
115 
na 
120 

69300 
266 
na 
na 

0.54 
52.8 
na 
1.2 
na 
na 
na 
na 

1050 
3.1 

USFWS 
Jul-93 

Qualifier 

U 

WSW-4A+B 
0.5 

45700 
0.0457 

Result 
na 
3.4 
na 
123 
na 
113 

68100 
241 
na 
na 

0.38 
58.9 
na 
1 

na 
na 
na 
na 

823 
3.7 
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•M 

North Slip - Bulk Sediment 
Sample Location 
Moisture Content (organics) 
-'ercent Solids (Metals) 
Total Organic Carbon (mg/kg) 
TOC 
Sampler 
Oate Sampled 

i.cetone 
:?-Butarione 
Toluene 
4-Methylphenol 
Mapnthalene 
:>-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Phenanthrene 
1-iuorene 
Fuoranthene 
Anthracene 
Pyrene 
T5enzo(a)anthracene 
C^hrysene 
Benzo(b)fluoranthene 
Bis(2-etnylhexyl)phthalate 
Elienzo(k)fluoranthene 
EJenzo(a)pyrene 
[) :benzo(a .h)anthracene 
Elenzo(Q,h,i)perylene 
lndeno(1,2,3-cd)pyrene 
celta-BHC 
/•ildrin 

[):eldrin 
Eindrin 
Ejidosulfan II 
^ ,4'-DDD 
E;ndrin ketone 
E.ndr;n aldehyde 
Eilpha-Chlcrdane 
gamma-Chlordane 
Chlordane (total) 
Toxaphene 
/.rochlor 1242 
/.rochlor 1248 
/.rochlor 1254 
/.rochor 1260 
Aluminum 
/•.ntimony 
/.rsenic 
Earium 

USFWS 
Jul-93 

Qualifier 

J 
U 

J 

J 

U 
U 
U 
U 
U 
U 

U 

U 
U 
J 

u 
u 
u 

WSW-9A+B 
0.537 

49700 
0.0497 

Result 
na 
na 
na 
na 

.930 
na 
47 

460 
na 

1100 
260 
1300 
420 
2700 
710 
1700 
650 
na 

420 
760 
980 
1400 
760 
110 
50 
24 
74 
50 
140 
na 

280 
na 
na 
170 

3000 
760 
1500 
3000 
3000 

na 
na 

15.6 
na 

USFWS 
Jul-93 

Qualifier 

J 
U 

J 

U 
U 
U 
U 
U 
U 

U 

U 
U 

U 
U 
U 

WSW-IOA+B 
0.52 

49500 
0.0495 

Result 
na 
na 
na 
na 

940 
na 

370 
500 
na 

1400 
340 
1700 
550 

3200 
870 

2100 
770 
na 

480 
840 
910 
1400 
770 
120 
54 
26 
80 
54 
150 
na 

300 
na 
na 
190 

3200 
1800 
1600 
3200 
3200 

na 
na 

15.1 
na 
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North Slip - Bulk Sediment 
Sample Location 
Moisture Content (organics) 
Percent Sclids (Metals) 
Total Organic Carbon (mg/kg) 
TOC 
Sampler 
Date Sampled 

Eeryliium 
Cadmium 
Calcium 
Chronnium 
Cobalt 
Copper 
Iron 
L=ad 
Magnesium 
Manganese 
Merc-iry 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

USFWS 
Jul-93 

Qualifier 

U 

WSW-9A+B 
0.537 

49700 
0.0497 

Result 
na 
2.7 
na 

70.8 
na 
123 

77200 
247 
na 
na 

0.36 
50.3 
na 
1.1 
na 
na 
na 
na 

986 
1.8 

USFWS 
Jul-93 

Qualifier 

U 

WSW-IOA+B 
0.52 

49500 
0.0495 

Result 
na 
2.8 
na 

78.4 
na 
118 

86500 
250 
na 
na 

0.34 
54 
na 
1 

na 
na 
na 
na 

962 
2.3 
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Soutn Slip - Bulk Sediment 
Sam:)le Location 
Moisture Content (organics) 
F ercent Solids (metals) 
Total Organic Carbon 
IOC 
Sampler 
Cate Sampled 

X-208 
0.51 

0.531 
50825 

0.050825 
lEPA 

Jun-96 

X-209 
0.47 
0.547 
50825 

0.05083 
lEPA 

Jun-96 

WSW-5A+B 
0.52 

57200 
0.0572 
USFWS 
Jul-93 

Acetone 
2-Butanone 
Benzene 
Toluene 
Ethylbenzene 
n-Xylene 
0 p-X^/iene 
Xylene (1 otal) 
4 Methylphenol 
Nsphthaiene 
2 Methylnaphthalene 
Phenanthrene 
A:;enaphthene 
A;;enaphthylene 
Anthracene 
Dibenzofuran 
Fljorene 
Fijoranthene 
Pyr'ene 
Bi;}nzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
B(!nzo(a)pyrene 
Dioenzo(a,h)anthracene 
ln:Jeno(1,2,3-cd)pyrene 
Bf:nzo(g,h,i,'iperylene 
dE:Tta-BHC 
Aldrin 
Dieldrin 
4,V-DDE 
Er drir 
Eridosulfan II 
4,4'-DDD 
Erdosulfan sulfanate 
4,4'-D[)T 
Methoxychlor 
Er drin aldehyde 
alpha-Chlordane 
gcrnma-Chlordane 
Chlordane 
Tcxaphene 
Ar3chlor1242 

Qualifier 

J 
U 

U 

U 
J 
J 
U 

U 
u 
J 
u 
J 

J 
J 
J 
J 
J 
u 
J 
u 
p 
p 
JP 
p 
p 
u 

JP 
u 
p 
J 

JP 

P 

JP 

Result 
50 
15 
20 
22 
20 
na* 
na* 
20 

940 
1600 
3300 
3700 
3300 
3300 
1200 
3300 
1100 
5000 
4600 
2800 
3100 
2300 
1600 
2600 
3300 
2000 
3300 
4.9 
18 
6.2 
20 
39 
6.7 
5.4 
6.7 
8.5 
30 
4.1 
14 
5.1 
na* 
250 
790 

Qualifier 
U 
J 

U 
U 

J 

J 

J 
J 

J 
J 
J 
J 
J 
J 
J 
P 
P 
U 
P 
P 
P 

JP 
U 
P 

JP 
P 
P 

Result 
19 
10 

120 
19 
19 
na* 
na* 
23 

1100 
14000 
2200 
13000 
2600 
2500 
5000 
2700 
3400 
17000 
15000 
12000 
12000 
9700 
6600 
9900 
2100 
6500 
2400 
7.2 
57 
11 
6.1 
55 
18 
12 
3.1 
6.1 
57 
5.4 
16 
12 
na* 
440 

2100 

Qualifier 

U 

U 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

Result 
na* 
na* 
4.7 
8.8 
4.2 
11 
12 
na* 
na* 

16000 
na* 

11000 
5200 
5200 
4300 
na* 

2500 
27000 
15000 
6200 
11000 
6600 
2900 
6100 
15000 
5800 
8900 
120 
56 
27 
56 
83 
56 
160 
920 
170 

2500 
310 
na* 
na* 
200 
3300 
1200 



2 of 6 

South S ip - Bulk Sediment 
S ample Location 
Moisture Content (organics) 
Percent Solids (metals) 
Total Organic Carbon 
TOC 
Sampler 
C'ate Sampled 

X-208 
0.51 
0.531 
50825 

0.050825 
lEPA 
Jun-96 
Result 
420 
190 

5028.57 
4.9383 
10.7262 
38.3913 
0.6372 
1.8585 
24319.8 
139.122 
4.9914 
54.693 
29948.4 
141.246 
9664.2 
679.68 
0.7434 
30.1077 
1115.1 
0.2655 
0.7965 
128.502 
0.41418 
18.1602 
481.086 
2.124 

Qualifier 

UJ 

U 

B 

J 

JB 
B 
B 
B 

X-209 
0.47 
0.547 
50825 
0.05083 
lEPA 
Jun-96 

WSW-5A+B 
0.52 

57200 
0.0572 
USFWS 
Jul-93 

Result Qualifier Result 
570 U 3300 
350 U 3300 

6345.2 
4.4854 
8.3691 
49.6129 
0.6564 
2.0786 
29920.9 
34.8439 
5.3606 
62.358 
36922.5 
148.237 
11213.5 
1088.53 
0.18598 
22.8099 
1427.67 
0.28991 L 
1.2034 
96.819 
0.40478 
23.6304 
1049.69 
0.8752 

na* 
na* 
12.4 
na* 
na* 
3.2 
na* 
69.6 
na* 
102 

47800 
229 
na* 
na* 
0.79 
43.7 
na* 

J 1.1 
na* 
na* 
na* 
na* 
942 
2.5 

Arochlor 1254 
Arochlor 1260 
/Aluminum 
Antimony 
/! rsenic 
Earium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Qualifier 

UJ 

B 
U 

JB 
B 
B 
B 



3 of 6 

Siouth Slip - Bulk Sediment 
Sample Location 
Moisture Content (organics) 
F'ercent Solids (metals) 
Total Organic Carbon 
TOC 
Sampler 
C'ate Sampled 

/:cetone 
2-Butani3ne 
Elenzene) 
Toluene 
Ethylbenzene 
ni-Xylene 
c,p-Xylene 
>)'\ene (total) 
4-Methyi phenol 
Naphthalene 
2-Methynaphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Dibenzofuran 
Fluorene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Eenzo(b)fluoranthene 
Benzo(k)fluoranthene 
Eenzo(a)pyrene 
Dibenzo(a,h)anthracene 
lndeno(' ,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
delta-BHC 
Aldrin 
Dieldrin 
4,4'-DDE 
Endrin 
E ndosulfan II 
4,4'-DDD 
E^ndosulfan sulfanate 
^,4'-DDT 
Methoxychlor 
E:ndr;n aldehyde 
ciloha-Chlcrdane 
gamma-Chlordane 
Chlordane 
Toxaphene 
/j-ochlof 1242 

Qualifier 

J 
U 
U 

J 

u 
J 
J 

J 

J 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

WSW-6A+B 
0.52 

55300 
0.0553 
USFWS 
Jul-93 
Result 

na* 
na* 
3.6 
4.2 
4.2 
5.1 
2.5 
na* 
na* 

11000 
na* 

7400 
5200 
780 

3100 
na* 

1800 
18000 
9700 
4100 
6800 
4400 
1900 
4200 
9900 
3900 
6100 
120 
56 
27 
56 
83 
56 
160 
920 
170 

2500 
310 
na* 
na* 
200 
3300 
1600 

Qualifier 

U 

U 
U 
U 

J 

J 
U 
U 
J 

J 

J 

J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

WSW-7A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

22 
920 
22 
22 
22 
na* 
na* 

3200 
na* 

4700 
5400 
5400 
2100 
na* 

1100 
13000 
7200 
2900 
4400 
3000 
1500 
2800 
7000 
2600 
4100 
130 
59 
28 
59 
87 
59 
160 
960 
170 

2600 
330 
na* 
na* 
200 
3500 
3400 

Qualifier 

U 

U 
U 
U 

J 

J 
U 
U 
J 

J 

J 

J 

U 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

WSW-8A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

4.3 
6.3 
4.3 
4.3 
4.3 

2600 

4220 
5400 
5400 
1800 

950 
13000 
6900 
3000 
4600 
3100 
1500 
3000 
3300 
2600 
3400 
130 
59 
28 
59 
87 
59 
160 
960 
170 

2600 
330 

200 
3500 
3600 
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ilouth S ip - Bulk Sediment 
J.ample Location 
Moisture Content (organics) 
F'ercent Solids (metals) 
T otal Organic Carbon 
TOC 
Sampler 
[late Sampled 

Qualifier 
U 
U 

u 

WSW-6A+B 
0.52 

55300 
0.0553 
USFWS 
Jul-93 
Result 
3300 
3300 
na* 
na* 
13.8 
na* 
na* 
3.3 
na* 
77.3 
na* 
114 

52800 
249 
na* 
na* 
0.54 
47.3 
na* 
1 

na* 
na* 
na* 
na* 

1050 
2.1 

Qualifier 
U 
U 

WSW-7A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 
3500 
3500 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 

Qualifier 
U 
U 

WSW-8A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 
3500 
3500 

Arochlor 1254 
/.rochlor 1260 
Aluminum 
/'.ntimony 
/'.isenic 
Earium 
Eeryliium 
Cadmium 
Cialcium 
Cihrornium 
Cobalt 
Ciopper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
PotassiLim 
S.eleniurn 
S.ilver 
S'Odium 
Thalliunr 
\'anadium 
Z'.inc 
Cyanide 

M 
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South Slip - Bulk Sediment 
j;ample Location 
fvloisture Content (organics) 
F'ercent Solids (metals) 
-ota' Organic Carbon 
-OC 
Sample-
Date Sc moled 

Acetone 
/:-Butanone 
Elenzene 
••"oluene 
E:!:hylbenzene 
rn-Xylene 
D,p-Xylene 
/Cylene i total) 
^"-Methylphenol 
Naphthalene 
2-Methylnaphthalene 
Phenanthrene 
/\cenapnthene 
Acenapnthylene 
/anthracene 
Dibenzofu-an 
Fluorene 
Fluoranthene 
F'yrene 
Benzo(a)anthracene 
Chrysene 
Ben2o(b)fluoranthene 
I59n2o(k)fluoranthene 
Benzo(a)pyrene 
Dibenzc(a,h)anthracene 
lnderio(1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
clelta-BIHC 
Aldrin 
Dieldrin 
4 4'-DDE 
lEndrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfanate 

4,4'-DDT 
VIethox/chlor 
Endrin aldehyde 
alpha-ChliDrdane 
jamma-Chlordane 
Chlo-dcine 
Toxaphene 
Arochlor 12^2 

Qualifier 

U 
U 
U 
U 
U 

J 

U 
J 
J 

J 

J 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

WSW-11A+B 
0.551 

46000 
0.046 

USFWS 
Jul-93 
Result 

4.3 
4.3 
4.3 
4.3 
4.3 

2500 

11000 
5300 
630 

4400 

1600 
29000 
14000 
5900 
10000 
5600 
2500 
5300 
11000 
4600 
6600 
130 
57 
28 
57 
85 
57 
160 
940 
170 

2500 
320 

200 
3400 
4000 

Qualifier 

U 
U 
U 
U 
U 

J 

U 
J 

E 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

WSW-12A+B 
0.547 

44800 
0.0448 

USFWS 
Jul-93 
Result 

4.2 
4.2 
4.2 
4.2 
4.2 

3100 

100000 
5200 
2500 

40000 

18000 
130000 
60000 
24000 
39000 
23000 
9500 

23000 
51000 
19000 
27000 

120 
56 
27 
56 
83 
56 
160 
920 
170 

2500 
310 

200 
3300 
3600 
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_S outh S ip - Bulk Sediment 
Sample Location 
Moisture Content (organics) 
F ercent Solids (metals) 
T otal Organic Carbon 
TOC 
Sampler 
[late Sampled 

WSW-11A+B 
0.551 

46000 
0.046 

USFWS 
Jul-93 

WSW-12A+B 
0.547 

44800 
0.0448 

USFWS 
Jul-93 

Arochlor 1254 
Arochlor 1260 
A.luminum 
Antimony 
Arsenic 
Earium 
Beryllium 
Cadmiium 
Calcium 
Chrornium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Seleniunn 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Qualifier 
U 
U 

U 

Result 
3400 
3400 

19 

5.4 

110 

143 
101000 

765 

0.25 
66.5 

1.1 

Qualifier 
U 
U 

U 

Result 
3300 
3300 

18.7 

22.8 

78.7 

118 
74900 
487 

0.52 
56 

1.1 

1990 
3.6 

1330 
2.8 
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Month Slip -Dry Weight 
Sample Location 
Moisture Content (organics) 
Percent Solids (Metals) 
Total Organic Carbon (mig/kg) 
TOC 
Sampler 
Date Sampled 

Chemical 
A:etone 
2 Butanone 
TiDluene 
4- Melhybhenol 
Naphtnalene 
2-Methylnaphthalene 
A lenaphth^'lene 
Aoenaphthene 
D benzofuran 
Phenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
Pyrene 
Beinzc(a)anthracene 
Clirysene 
Benzo(b)-luoranthene 
Bi;(2-ethylhexyl)phthalate 
Benzo(k)fluoranthene 
B6;nzo(a)pyrene 
Di'.)enzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3-cd)pyrene 
deta-BHC 
Aldrin 
Diijdrin 
Endrin 
Endosulfan II 
4/r-DDD 
En:rin ketone 
Enarin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Chlordane (total) 
To<aphene 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
/V-ochor126a 
Aluminum 
An:imony 
Arsenic 

lEPA 
Jun-96 

Qualifier 

J 
J 
J 
J 

J 

J 

J 
J 

U 
U 

u 
JP 
P 
JP 
p 
JP 
JP 

JP 
p 

JP 

JP 

u 

UJ 

x-202 
0.63 

0.395 
42866.66667 
0.042866667 

Result 

756.76 
167.57 
486.49 

6486.49 
2972.97 
1702.70 
648.65 
513.51 
945.95 

4054.05 
1108.11 
3243.24 
1297.30 
3243.24 
2972.97 
4054.05 
2675.68 
1864.86 
1810.81 
2702.70 
2405.41 
2405.41 
2405.41 

10.81 
35.14 
15.68 
51.35 
22.97 
12.97 
32.43 
8.11 

25.95 
8.65 

594.59 
1297.30 
240.54 
783.78 
405.41 
17800 
12.7 
15.1 

lEPA 
Jun-96 

Qualifier 

J 
U 
U 
U 
U 
U 
U 
U 

U 

J 

U 

U 
U 
J 

JP 
P 

JP 
P 
U 

JP 
U 

JP 

JP 

U 
U 
P 
P 
P 

UJ 

X-203 
0.4 

0.694 
42866.67 
0.042867 

Result 

133.33 
25.00 
28.33 

4500.00 
4500.00 
4500.00 
4500.00 
4500.00 
4500.00 
6833.33 
4500.00 
20000.00 
2666.67 
14000.00 
10333.33 
10333.33 
7666.67 
4500.00 
6166.67 
6833.33 
4500.00 
4500.00 
3666.67 

4.33 
7.17 
3.50 
15.67 
9.17 
4.33 
9.17 
2.50 
5.17 
4.50 

466.67 
91.67 

300.00 
160.00 
130.00 
8490 
7.2 
8.4 

lEPA 
Jun-96 

Qualifier 

U 
U 

J 
J 
U 
J 

U 

J 

J 
U 
J 

U 
U 
U 
P 
P 

JP 
P 
P 

JP 
P 

JP 
P 
P 

u 

UJ 

x-204 
0.48 
0.573 

42866.67 
0.042867 

Result 

269.2308 
67.30769 
36.53846 
1211.538 
1288.462 
653.8462 
288.4615 
1211.538 
384.6154 
2115.385 
1211.538 
1923.077 
634.6154 
2115.385 
1653.846 
2307.692 
1153.846 
1211.538 
1057.692 
1480.769 
1211.538 
1211.538 
1211.538 
9.230769 
23.07692 
12.11538 
21.15385 
13.46154 
8.269231 

17.5 
8.076923 
21.15385 
6.538462 

615.3846 
942.3077 
807.6923 

750 
288.4615 

10900 
8.3 
11.1 
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North S ip - Dry Weight 
S)ample Location 
Moisture C;ontent (organics) 
f'ercEjnt Solids (Metals) 
Total Organic Carbon (mg/kg) 
TOC 
S.ampler 
E'ate Sampled 

lEPA 
Jun-96 
Qualifier 

B 
B 
B 

JB 

J 

JB 
U 
B 
U 

U 

X-202 
0.63 
0.395 

42866.66667 
0.042866667 

Result 
89.1 
1.2 
2 

46400 
65.8 
14.1 
130 

61200 
266 

19300 
6360 
0.35 
45.7 
4300 
0.76 

2 
377 
0.51 
48.1 
783 
1.3 

lEPA 
Jun-96 
Qualifier 

U 
U 

B 

J 

JB 
U 
B 
U 

X-203 
0.4 

0.694 
42866.67 
0.042867 

Result 
88.5 
1.2 

0.86 
44900 
21.2 
4.8 

41.2 
39800 
91.2 

13800 
1160 
0.31 
18.9 
1490 
0.33 
1.1 
377 
0.27 
20.9 
252 
1.6 

lEPA 
Jun-96 

Qualifier 

U 

B 

J 

UJ 
B 
B 
B 

X-204 
0.48 
0.573 

42866.67 
0.042867 

Result 
77.4 

1 
2.7 

94100 
73.8 
8.4 

80.8 
78200 

182 
18000 
1770 
0.24 
46.7 
2760 
1.7 
1.5 
469 
0.44 
33.8 
616 
1.6 

Earium 
E6;ryll;um 
Cadmium 
C alcium 
C hrorinium 
Cobalt 
Copper 
Iron 
Lead 
K'agnesiunr: 
Mangancsse 
Mercury 
N ckel 
P Jtassium 
Selenium 
Silver 
Sodium 
Thallium 
Vcinadium 
Zinc 
Cvanide 
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North Slip - Dry Weight 
oample Location 
l/loisture C/Ontent (organics) 
Percent Solids (Metals) 
""otal Organic Carbon (mg/kg) 
"OC 
Sampler 
Date Sampled 

Cnernical 
/viietone 
2-Butanone 
Toluene 
4-Methy'phenol 
Naphthalene 
2-Methylnsphthalene 
A.cenapfithylene 
Acenaphthene 
Cibenzo'uran 
Phenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Banzo(b)fIuoranthene 
B s(2-ethylhexyi)phthalate 
Benzo(k;fluoranthene 
Benzo(a;pyrene 
D benzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3-cd)pyrene 
dijIta-BHC 
A drin 
Dieldrin 
E l drin 
Endosulfan II 
4,4'-DDD 
Endrin ketone 
Endrin aldehyde 
aloha-Chiordane 
g-cimiTia-Chlordane 
Cilordane (total) 
Toxaphene 
Aiochlor 1242 
Aiochior 1248 
Aiochior 1254 
Arochor1260 
Al jminum 
Antimony 
Arsenc 

lEPA 
Jun-96 

Qualifier 

U 
U 

J 
J 
J 
J 

J 

J 

J 
U 
U 

U 
U 
U 
P 
P 
P 
P 
P 

JP 
P 

JP 
P 
P 

U 

U 

UJ 

X-205 
0.47 

0.591 
42866.67 
0.042867 

Result 

147.1698 
41.50943 
35.84906 
1169.811 
1377.358 
641.5094 
301.8868 
245.283 

396.2264 
2075.472 
660.3774 
2264.151 
603.7736 
3396.226 
1603.774 
2264.151 
1132.075 
1169.811 
1169.811 
1603.774 
1169.811 
1169.811 
1169.811 
9.056604 
24.5283 
13.77358 
69.81132 
14.33962 
9.811321 
13.20755 
7.735849 
24.5283 
6.981132 

603.7736 
1056.604 
115.0943 
849.0566 
320.7547 

11100 
8.2 

21.1 

USFWS 
Jul-93 

Qualifier 

U 

U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
J 
U 

WSW-1A+B 
0.62 

38100 
0.0381 

Result 

na 
na 

13.94737 
na 

2342.105 
na 

1736.842 
1736.842 

na 
2263.158 
631.5789 
2894.737 
921.0526 
6052.632 
1631.579 
3421.053 
1578.947 

na 
1026.316 
1631.579 
3684.211 
2421.053 
1763.158 
421.0526 
186.8421 
89.47368 
55.26316 
186.8421 
526.3158 
1105.263 
1026.316 

na 
na 

657.8947 
11315.79 
3157.895 
5526.316 
1210.526 
11052.63 

na 
na 

50.78947 

USFWS 
Jul-93 

Qualifier 

U 

U 

U 
J 
U 

U 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
J 

u 

WSW-2A+B 
0.6 

35300 
0.0353 

Result 

na 
na 

12.5 
na 

2500 
na 

925 
1550 
na 

2750 
675 
1550 
1025 
1550 
1650 
4250 
1900 
na 

500 
625 
2475 
2200 
1950 
375 
170 
80 
50 
170 
475 
1000 
950 
na 
na 

600 
10250 
2750 
5000 
775 

10000 
na 
na 
35 
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I jorth Slip - Dry Weight 
Sample Location 
Moisture Content (organics) 
f'ercent Solids (Metals) 
"'ota Organic Carbon (mg/kg) 
-OC 
Samoler 
[late Sampled 

lEPA 
Jun-96 

X-205 
0.47 
0.591 

42866.67 
0.042867 

USFWS 
Jul-93 

WSW-1A+B 
0.62 

38100 
0.0381 

USFWS 
Jul-93 

WSW-2A+B 
0.6 

35300 
0.0353 

Earium 
Eeryliium 
Cadmium 
Calcium 
Chrornium 
Cobalt 
C opper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Tinallium 
Vanadium 
Zirc 
Cyanide 

Qualifier 

U 

B 

UJ 
U 
B 
B 

Result 
67.3 

1 
2 

79100 
52.8 
11.6 
80.8 

70800 
156 

19000 
1750 
0.31 
39.6 
3050 
1.6 
1.3 
377 
0.54 
36.7 
524 
0.85 

Qualifier 

U 

Result 
na 
na 

11.05263 
na 

265.7895 
na 

357.8947 
172105.3 
815.7895 

na 
na 

1.052632 
166.8421 

na 
3.421053 

na 
na 
na 
na 

2594.737 
5 

Qualifier 

U 

Result 
na 
na 
7.75 
na 

215.5 
na 
320 

156750 
725 
na 
na 

0.675 
154.25 
na 
3.25 
na 
na 
na 
na 

2550 
4.25 
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N jrth Slip - Dry Weight 
S.ample Location 
Moisture Content (organics) 
Pticcent Solids (Metals) 
Total Organic Carbon (mg/kg) 
TOC 
Sciimper 
Diite Sampled 

Chemical 
Acetone 
2-Butanone 
Tcljene 
4-Vlethylphenol 
Nciphthalene 
2-Vlethylnaphthalene 
Acenaphthylene 
Acenaphtnene 
Dinenzofuran 
Phenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
Py-ene 
Ben2o(a)anthracene 
Chrysene 
Be r zo(b)f'uoranthene 
Bij; (2-ethy lhexyl)phthalate 
Be'^zo(K)fluoranthene 
Beizo(a)pyrene 
Ditien2o(a ,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3-cd)pyrene 
de ta-BHC 
Alcrin' 
Dieldrin 
Endrin 
Endosulfan II 
4,4'-DDD 
En jrin ketone 
En Jrin aldehyde 
alpra-Chlordane 
gainma-CnIcrdane 
Ch ordane (total) 
Toophene 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arc chor 1260 
AJirninum 
An imony 
Ars enic 

USFWS 
Jul-93 

Qualifier 

U 

U 

u 

u 

u 
u 

u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
J 

u 

WSW-3A+B 
0.57 

38900 
0.0389 

Result 

na 
na 

10.93023 
na 

1255.814 
na 

511.6279 
134.8837 

na 
1418.605 
372.093 
134.8837 
534.8837 
134.8837 
953.4884 
134.8837 
44.18605 

na 
44.18605 
1046.512 
81.39535 
188.3721 
976.7442 
325.5814 
146.5116 
69.76744 
44.18605 
146.5116 
395.3488 
860.4651 
813.9535 

na 
na 

511.6279 
8837.209 
2325.581 
4418.605 
372.093 

8604.651 
na 
na 

41.62791 

USFWS 
Jul-93 

Qualifier 

U 

J 

J 
U 

J 
J 
U 
J 
U 

U 
U 

U 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
J 

u 

WSW-4A+B 
0.5 

45700 
0.0457 

Result 

na 
na 
8 

na 
780 
na 

440 
1000 
na 

920 
240 
1000 
380 
1000 
680 
1380 
680 
na 

460 
740 
600 
1400 
820 
240 
108 
52 
32 
108 
300 
640 
600 
na 
na 

380 
6600 
1760 
3200 
520 

6400 
na 
na 

39.8 

USFWS 
Jul-93 

Qualifier 

J 
U 

J 

J 

U 
U 
U 
U 
U 
U 

U 

U 

u 
J 

u 
u 
u 

WSW-9A+B 
0.537 

49700 
0.0497 

Result 

na 
na 
na 
na 

2008.639309 
na 

101.511879 
993.5205184 

na 
2375.809935 
561.5550756 
2807.775378 
907.1274298 
5831.533477 
1533.477322 
3671.706263 
1403.887689 

na 
907.1274298 
1641.468683 
2116.63067 
3023.758099 
1641.468683 
237.5809935 
107.9913607 
51.83585313 
159.8272138 
107.9913607 
302.3758099 

na 
604.7516199 

na 
na 

367.1706263 
6479.481641 
1641.468683 
3239.740821 
6479.481641 
6479.481641 

na 
na 

33.69330454 



6 of 8 

North SI'p-Dry Weight 
S ample Location 
Moisture Content (organics) 
F ercent Sclids (Metals) 
Total Organic Carbon (mg/kg) 
TOC 
Sampler 
Cate Sampled 

Barium 
Berylliunri 
Cadmium 
Calcium 
Cnrornium 
Cobalt 
Copper 
In in 
Load 
Magnesium 
Manganese 
Mercury 
Ni=kel 
Pdlassiurn 
S<ilenium 
Si ver 
Scdiurn 
Thallium 
Vanadium 
Zinc 
Cyanide 

USFWS 
Jul-93 

Qualifier 

U 

WSW-3A+B 
0.57 

38900 
0.0389 

Result 
na 
na 

8.837209 
na 

267.4419 
na 

279.0698 
161162.8 
618.6047 

na 
na 

1.255814 
122.7907 

na 
2.790698 

na 
na 
na 
na 

2441.86 
7.209302 

USFWS 
Jul-93 

Qualifier 

U 

WSW-4A+B 
0.5 

45700 
0.0457 

Result 
na 
na 
6.8 
na 

246 
na 

226 
136200 

482 
na 
na 

0.76 
117.8 

na 
2 
na 
na 
na 
na 

1646 
7.4 

USFWS 
Jul-93 

Qualifier 

U 

WSW-9A+B 
0.537 

49700 
0.0497 

Result 
na 
na 

5.831533477 
na 

152.9157667 
na 

265.6587473 
166738.6609 
533.4773218 

na 
na 

0.777537797 
108.6393089 

na 
2.375809935 

na 
na 
na 
na 

2129.589633 
3.887688985 
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2 lorth Slip - Dry Weight 
S.ample Location 
Moisturei Content (organics) 
F ercent Solids (Metals) 
T otal Organic Carbon (mg/kg) 
TOC 
Sampler 
C ate Saimpled 

Chemical 
Acetone 
2 -Butanone 
TDluene 
4 Methybhenol 
Naphthalene 
2 Methylnaohthalene 
Acenaphthylene 
A;:enaphthene 
D benzofuran 
Pnenanthrene 
FLorene 
Fijoranthene 
Anthracene 
Pyrens 
BBnzo(a)anthracene 
Ch7sene 
Benzc(b)fluoranthene 
Bi:;(2-ethylhexyl)phthalate 
Be;!nzo(k)fluoranthene 
Bci!nzo(a)pyrene 
Dibenzo(a,h)anthracene 
B6;nzo(g,h,i)perylene 
lnileno(1,2,«'}-cd)pyrene 
delta-BHC 
Alii-in 
Dieldrin 
Endrin 
Erdosulfan 11 
4,̂ :.'-DDD 
Endrin ketone 
Endrin aldehyde 
alf ha-CihIordane 
gamma-Chlorcane 
Ch lordane (total) 
Tcxaphene 
An )chlor 12 -̂2 
An)chlor1248 
An)chlor1254 
An)cho'126D 
All minum 
Aniimcny 
Amenic 

USFWS 
Jul-93 

Qualifier 

J 
U 

J 

U 
U 
U 
U 
U 
U 

U 

U 
U 

u 
u 
u 

WSW-IOA+B 
0.52 

49500 
0.0495 

Result 

na 
na 
na 
na 

1958.333 
na 

770.8333 
1041.667 

na 
2916.667 
708.3333 
3541.667 
1145.833 
6666.667 

1812.5 
4375 

1604.167 
na 

1000 
1750 

1895.833 
2916.667 
1604.167 

250 
112.5 

54.16667 
166.6667 

112.5 
312.5 

na 
625 
na 
na 

395.8333 
6666.667 

3750 
3333.333 
6666.667 
6666.667 

na 
na 

31.45833 
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Ilonth Slip -Dry Weight 
S ample Location 
Moisture Content (organics) 
F ercent Solids (Metals) 
T otal Organic Carbon (mg/kg) 
TOC 
Sampler 
Date Sampled 

Earium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
SJver 
Sodium 
Tnallium 
Vianaciurn 
Znc 
C/anide 

USFWS 
Jul-93 

Qualifier 

U 

WSW-IOA+B 
0.52 

49500 
0.0495 

Result 
na 
na 

5.833333 
na 

163.3333 
na 

245.8333 
180208.3 
520.8333 

na 
na 

0.708333 
112.5 

na 
2.083333 

na 
na 
na 
na 

2004.167 
4.791667 



1 of 6 

J ;outh Slip-Dry Weight 
S;ample Location 
Moisture Content (organics) 
F'ercent Solids (metals) 
T otal Organic Carbon 
TOC 
Sampler 
[late Sampled 

Cthemical 
/.cetone 
2-Butanone 
Benzene 
Toluene 
Ethylbenzene 
m-Xy1ene 
c,p-Xylene 
Xylene (total) 
4-Methyphenol 
Naphthalene 
2-Methylnaphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Dibenzofuran 
Fluorene 
Fluoranthene 
F'yrene 
Eenzo(a)anthracene 
Chrysene 
Eenzc)(b)fluoranthene 
Eenzo(k)fluoranthene 
Eenzo(a)pyrene 
D ibenzo(a,h)anthracene 
lrideno(i ,2,3-cd)pyrene 
Eenzo(g,h,i)perylene 
delta-BHC 
Aldrin 
Dieldrin 
4,4'-DDE 
E ndrin 
Endosulian II 
4,4'-DDD 
Endosulfan sulfanate 
4,4'-DD" 
Methoxychlor 
E ndrin aldehyde 
alpha-Chlordane 
camrna-Chlordane 
C:hlordane 
T oxaphene 

Qualifier 

J 
U 

U 

U 
J 
J 
U 

U 
U 
J 
U 
J 

J 
J 
J 
J 
J 
U 
J 

u 
p 
p 

JP 
p 
p 

u 
JP 

u 
p 
J 

JP 

p 

JP 

x-208 
0.51 

0.531 
50825 

0.050825 
lEPA 

Jun-96 
Result 

102.0408 
30.61224 
40.81633 
44.89796 
40.81633 

na* 
na* 

40.81633 
1918.367 
3265.306 
6734.694 
7551.02 

6734.694 
6734.694 
2448.98 
6734.694 
2244.898 
10204.08 
9387.755 
5714.286 
6326.531 
4693.878 
3265.306 
5306.122 
6734.694 
4081.633 
6734.694 

10 
36.73469 
12.65306 
40.81633 
79.59184 
13.67347 
11.02041 
13.67347 
17.34694 
61.22449 
8.367347 
28.57143 
10.40816 

na* 
510.2041 

Qualifier 

U 
J 

U 
U 

J 

J 

J 
J 

J 

J 
J 
J 
J 
J 
J 
J 
P 
P 
U 
P 
P 
P 

JP 
U 
P 

JP 
P 
P 

P 

X-209 
0.47 

0.547 
50825 

0.05083 
lEPA 

Jun-96 
Result 

35.8491 
18.8679 
226.415 
35.8491 
35.8491 

na* 
na* 

43.3962 
2075.47 
26415.1 
4150.94 
24528.3 
4905.66 
4716.98 
9433.96 
5094.34 
6415.09 
32075.5 
28301.9 
22641.5 
22641.5 
18301.9 
12452.8 
18679.2 
3962.26 
12264.2 
4528.3 
13.5849 
107.547 
20.7547 
11.5094 
103.774 
33.9623 
22.6415 
5.84906 
11.5094 
107.547 
10.1887 
30.1887 
22.6415 

na* 
830.189 

Qualifier 

U 

U 
U 
J 

J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

WSW-5A+B 
0.52 

57200 
0.0572 

USFWS 
Jul-93 
Result 

na* 
na* 

9.79166667 
18.3333333 

8.75 
22.9166667 

25 
na* 
na* 

33333.3333 
na* 

22916.6667 
10833.3333 
10833.3333 
8958.33333 

na* 
5208.33333 

56250 
31250 

12916.6667 
22916.6667 

13750 
6041.66667 
12708.3333 

31250 
12083.3333 
18541.6667 

250 
116.666667 

56.25 
116.666667 
172.916667 
116.666667 
333.333333 
1916.66667 
354.166667 
5208.33333 
645.833333 

na* 
na* 

416.666667 
6875 
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; 5 outh Slip-Dry Weight 
Sample Location 
Moisture C-ontent (organics) 
Percent Solids (metals) 
Total Organic Carbon 
TOC 
Sampler 
[)ate Sampled 

jalifier 

UJ 

B 
U 

B 

J 

JB 
B 
B 
B 

X-208 
0.51 
0.531 
50825 

0.050825 
lEPA 

Jun-96 
Result 

1612.245 
857.1429 
387.7551 

9470 
9.3 

20.2 
72.3 
1.2 
3.5 

45800 
262 
9.4 
103 

56400 
266 

18200 
1280 
1.4 

56.7 
2100 
0.5 
1.5 
242 
0.78 
34.2 
906 
4 

Qualifier 

UJ 

U 

B 

J 

JB 
B 
B 
B 

X-209 
0.47 
0.547 
50825 

0.05083 
lEPA 

Jun-96 
Result 

3962.26 
1075.47 
660.377 
11600 

8.2 
15.3 
90.7 
1.2 
3.8 

54700 
63.7 
9.8 
114 

67500 
271 

20500 
1990 
0.34 
41.7 
2610 
0.53 
2.2 
177 
0.74 
43.2 
1919 
1.6 

WSW-5A+B 
0.52 

57200 
0.0572 
USFWS 
Jul-93 

Qualifier Result 
2500 

U 6875 
U 6875 

na* 
na* 

25.8333333 
na* 
na* 

6.66666667 
na* 
145 
na* 

212.5 
99583.3333 
477.083333 

na* 
na* 

1.64583333 
91.0416667 

na* 
U 2.29166667 

na* 
na* 
na* 
na* 

1962.5 
5.20833333 

/v'ochlor 1242 
/\rochlor 1254 
/'vfochlor 1260 
/•Juminum 
A>ntimony 
Ajsenic 
E.arium 
E.erylliurn 
Cadmium 
Calcium 
C'hrornium 
C;obalt 
C:opper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
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S:uth Slip-Dry Weight 
Sample Loi:ation 
Moisture Content (organics) 
Percent Solids (metals) 
TiDtal Organic Carbon 
TOC 
Sampler 
Date Sampled 

Cnernical 
Ai:etone 
2E}utancne 
Benzene 
Toluene 
Elhylben.iene 
mi-Xylene 
o,p-Xylene 
X:/lene (total) 
4-Methylphenol 
Naphthalene 
2-Methylnaphthalene 
Phenanthrene 
A(:;enaph:hene 
Acianaph:hylene 
Anthracene 
D benzofuran 
Fluorene 
Fluoranthene 
Pyrene 
Benzo{a)anthracene 
Chysene 
Benzo(b)fluoranthene 
Benzo(k)Tuoranthene 
Benzo(a)oyrene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
delta-BHC 
Aldrin 
Dialdrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfanate 
4,4'-DDT 
Methoxyc;hlor 
Endrin aldehyde 
al;)ha-Chiordane 
gcirnma-C^hlordane 
Chiordane 
Toxaphene 

Qualifier 

J 
U 
U 

J 

U 
J 
J 

J 

J 
J 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 

u 
u 

WSW-6A+B 
0.52 

55300 
0.0553 
USFWS 
Jul-93 
Result 

na* 
na* 
7.5 

8.75 
8.75 

10.625 
5.20833333 

na* 
na* 

22916.6667 
na* 

15416.6667 
10833.3333 

1625 
6458.33333 

na* 
3750 
37500 

20208.3333 
8541.66667 
14166.6667 
9166.66667 
3958.33333 

8750 
20625 
8125 

12708.3333 
250 

116.666667 
56.25 

116.666667 
172.916667 
116.666667 
333.333333 
1916.66667 
354.166667 
5208.33333 
645.833333 

na* 
na* 

416.666667 
6875 

Qualifier 

U 

U 
U 
U 

J 

J 
U 

u 
J 

J 

J 

J 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

WSW-7A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

na* 
na* 

47.826087 
2000 

47.826087 
47.826087 
47.826087 

na* 
na* 

6956.52174 
na* 

10217.3913 
11739.1304 
11739.1304 
4565.21739 

na* 
2391.30435 
28260.8696 
15652.1739 
6304.34783 
9565.21739 
6521.73913 
3260.86957 
6086.95652 
15217.3913 
5652.17391 
8913.04348 
282.608696 
128.26087 

60.8695652 
128.26087 

189.130435 
128.26087 

347.826087 
2086.95652 
369.565217 
5652.17391 
717.391304 

na* 
na* 

434.782609 
7608.69565 

Qualifier 

U 

U 
U 
U 

J 

J 
U 
U 
J 

J 

J 

J 

U 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

WSW-8A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

na* 
na* 

9.347826087 
13.69565217 
9.347826087 
9.347826087 
9.347826087 

na* 
na* 

5652.173913 
na* 

9173.913043 
11739.13043 
11739.13043 
3913.043478 

na* 
2065.217391 
28260.86957 

15000 
6521.73913 

10000 
6739.130435 
3260.869565 
6521.73913 

7173.913043 
5652.173913 
7391.304348 
282.6086957 
128.2608696 
60.86956522 
128.2608696 
189.1304348 
128.2608696 
347.826087 

2086.956522 
369.5652174 
5652.173913 
717.3913043 

na* 
na* 

434.7826087 
7608.695652 
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iouth Sip - Dry Weight 
Sample Location 
Moistiire Content (organics) 
Percent Solids (metals) 
T otal Organic Carbon 
TOC 
Sampler 
Date Sampleid 

alifier 

U 
U 

U 

WSW-6A+B 
0.52 

55300 
0.0553 
USFWS 
Jul-93 
Result 

3333.33333 
6875 
6875 
na* 
na* 

28.75 
na* 
na* 

6.875 
na* 

161.041667 
na* 

237.5 
110000 
518.75 

na* 
na* 

1.125 
98.5416667 

na* 
2.08333333 

na* 
na* 
na* 
na* 

2187.5 
4.375 

Qualifier 

U 
U 

WSW-7A+B 
0.54 

50825 
0.050825 
USFWS 

. Jul-93 
Result 

7391.30435 
7608.69565 
7608.69565 

na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 
na* 

Qualifier 

U 
U 

WSW-8A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

7826.086957 
7608.695652 
7608.695652 

Arochlor 1242 
Arochlor 1254 
Arochlor 1260 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
N ckel 
Potassium 
Selenium 
Silver 
Sodium 
Tnallium 
Vanadium 
Znc 
Cyanide 
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Ssuth SI p - Dry Weight 
Sample Location 
Moisture Content (organics) 
Percent Solids (metals) 
Total Ortjanic Carbon 
TOC 
Sampler 
Date Sampled 

WSW-11A+B 
0.551 

46000 
0.046 

USFWS 
Jul-93 

WSW-12A+B 
0.547 

44800 
0.0448 

USFWS 
Jul-93 

Cnemical 
Acetone 
2Butanone 
Benzene 
Toluene 
Ethylbenzene 
m -̂Xylene 
o.p-Xylene 
Xylene (total) 
4-Methybhenol 
Naphthalene 
2-Methylnaphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
D benzofuran 
Fuorene 
Fuoranthene 
Pyrene 
Benzo(a'ianthracene 
Cnrysene 
Benzo(b)fluoranthene 
Benzo(k;fluoranthene 
Benzo(a'ipyrene 
D;benzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
delta-BHC 
Aldrin 
Dieldnn 
4 4'-DDE 
Endrin 
Erdosulian II 
4 4'-DDD 
Erdosulfan sulfanate 
4 4'-DDT 
^ ethoxychlor 
Endrin adehyde 
apha-Chlordane 
gamma-Chlordane 
Chlordane 
Toxaohene 

Qualifier 

U 
U 
U 
U 
U 

U 
J 
J 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

Result 

na* 
na* 

9.576837416 
9.576837416 
9.576837416 
9.576837416 
9.576837416 

na* 
na* 

5567.928731 
na* 

24498.88641 
11804.00891 
1403.11804 
9799.554566 

na* 
3563.474388 
64587.97327 
31180.40089 
13140.3118 
22271.71492 
12472.16036 
5567.928731 
11804.00891 
24498.88641 
10244.98886 
14699.33185 
289.532294 
126.9487751 
62.36080178 
126.9487751 
189.3095768 
126.9487751 
356.3474388 
2093.541203 
378.6191537 
5567.928731 
712.6948775 

na* 
na* 

445.4342984 
7572.383073 

Qualifier 

U 
U 
U 
U 
U 

U 
J 

U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 

u 
u 

Result 

na* 
na* 

9.271523179 
9.271523179 
9.271523179 
9.271523179 
9.271523179 

na* 
na* 

6843.267108 
na* 

220750.5519 
11479.0287 
5518.763797 
88300.22075 

na* 
39735.09934 
286975.7174 
132450.3311 
52980.13245 
86092.71523 
50772.62693 
20971.30243 
50772.62693 
112582.7815 
41942.60486 
59602.64901 
264.9006623 
123.6203091 
59.60264901 
123.6203091 
183.2229581 
123.6203091 
353.200883 
2030.905077 
375.2759382 
5518.763797 
684.3267108 

na* 
na* 

441.5011038 
7284.768212 
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J outh Slip-Dry Weight 
Sample Location 
Moisture Content (organics) 
Percent Solids (metals) 
Total Organic Carbon 
TOC 
Sampler 
Date Sampled 

Arochlor 1242 
Arochlor 1254 
Arochlor 1260 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Pctassium 
Sslenium 
Silver 
Sodium 
Tnallium 
Vanadium 
Znc 
Cyanide 

WSW-11A+B 
0.551 

46000 
0.046 

USFWS 
Jul-93 

Qualifier Result 
8908.685969 

U 7572.383073 
U 7572.383073 

na* 
na* 

42.31625835 
na* 
na* 

12.02672606 
na* 

244.9888641 
na* 

318.4855234 
224944.3207 
1703.786192 

na* 
na* 

0.556792873 
148.1069042 

na* 
U 2.449888641 

na* 
na* 
na* 
na* 

4432.071269 
8.017817372 

WSW-12A+B 
0.547 

44800 
0.0448 
USFWS 
Jul-93 

Qualifier Result 
7947.019868 

U 7284.768212 
U 7284.768212 

na* 
na* 

41.2803532 
na* 
na* 

50.33112583 
na* 

173.7306843 
na* 

260.4856512 
165342.1634 
1075.055188 

na* 
na* 

1.14790287 
123.6203091 

na* 
U 2.428256071 

na* 
na* 
na* 
na* 

2935.98234 
6.181015453 
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North Slip - Org. Carb. Norm. 

i M 

III! 

Sample Location 
Moisture Content (organics) 
Percent Soiids (Metals) 
T )tal Organic Carbon (mg/kg) 
T J C 

Sampler 
Date Sampled 
Cnemical 
A;etone 
2-Butanone 
Toluene 
4-Mettiylphenol 
Naphthalene 
2-Mettiylnaphthalene 
A;enaphthylene 
Acenaphthene 
Dbenzofuran 
Pnenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
Pvrene 
Benzo(a)anthracene 
Cnrysene 
Benzo(b)fluoranthene 
B s(2-ethylhexyl)phthalate 
Benzo(k)fluoranthene • 
Benzo(a)pyrene 
D benzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3-cd)pyrene 
d(ilta-3HC 
A drin 
Dieldrin 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
g.jmma-Chlordane 
Cnlordane î total) 
Tjxaphene 
A-ochlor 1242 
A-ochlor 1248 
A-ochlor 1254 
A'ochor 1260 

lEPA 
Jun-96 

Qualifier 

J 
J 
J 
J 

J 

J 

J 
J 

U 
U 

u 
JP 
p 

JP 
p 

JP 
JP 

JP 
p 

JP 

JP 

u 

x-202 
0.63 
0.395 

42866.66667 
0.042866667 

Result (ug/gOC) 
17653.73461 
3909.041234 
11348.82939 
151317.7252 
69353.95738 
39720.90286 
15131.77252 
11979.31991 
22067.16826 
94573.57824 
25850.11139 
75658.8626 

30263.54504 
75658.8626 
69353.95738 
94573.57824 
62418.56164 
43503.84599 
42242.86495 
63049.05216 
56113.65642 
56113.65642 
56113.65642 
252.1962087 
819.6376781 
365.6845025 
1197.931991 
535.9169434 
302.6354504 
756.588626 
189.1471565 
605.2709008 
201.7569669 

na* 
13870.79148 
30263.54504 
5611.365642 
18284.22513 
9457.357824 

lEPA 
Jun-96 

J 
U 
U 
U 
U 
U 
U 
U 

U 

J 

U 

U 
U 
J 

JP 
P 

JP 
P 
U 
JP 
U 
JP 

JP 

U 
U 
P 
P 
P 

X-203 
0.4 

0.694 
42866.66667 
0.042866667 

3110.419907 
583.2037325 
660.9642302 
104976.6719 
104976.6719 
104976.6719 
104976.6719 
104976.6719 
104976.6719 
159409.0202 
104976.6719 
466562.986 
62208.39813 
326594.0902 
241057.5428 
241057.5428 
178849.1446 
104976.6719 
143856.9207 
159409.0202 
104976.6719 
104976.6719 
85536.54743 
101.088647 
167.18507 

81.64852255 
365.474339 

213.8413686 
101.088647 

213.8413686 
58.32037325 
120.5287714 
104.9766719 

na* 
10886.46967 
2138.413686 
6998.44479 
3732.503888 
3032.659409 

lEPA 
Jun-96 

U 
U 

J 
J 
U 
J 

U 

J 

J 
U 
J 

U 
U 
U 
P 
P 

JP 
P 
P 

JP 
P 

JP 
P 
P 

U 
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North Slip - Org. Carb. Norm 
Sample Location 
Moisture Content (organics) 
Percent So ids (Metals) 
Total Organic Carbon (mg/kg) 
TJC 
Sampler 
Date Sampled 
Cnemical 
A ;etone 
2-Butanone 
Touene 
4-Methylphenol 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Ai;enaphthene 
D benzofuran 
Phenanthrene 
Fluorene 
Fluoranthene 
Anthracene 
P;n-ene 
Benzo(a)anthracene 
Cnrysene 
Benzo(b)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Binzo(k)fluoranthene 
Benzo(a)pyrene 
D benzo(a,h)anthracene 
Binzo(g,h,i)perylene 
In jeno(1,2,3-cd)pyrene 
d(ilta-E5HC 
Alcrin 
D eldrin 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin ketone 
Endrin aldehyde 
abha-Chlordane 
gamma-Ch ordane 
Cnlordane (total) 
Tjxaphene 
A-ochlor 1242 
A-ochlor 1248 
A-ochlor 1254 
A-ochor 1260 

X-204 
0.48 

0.573 
42866.66667 
0.042866667 

6280.655581 
1570.163895 
852.374686 

28262.95011 
30057.42314 
15253.0207 

6729.273837 
28262.95011 
8972.365115 
49348.00813 
28262.95011 
44861.82558 
14804.40244 
49348.00813 

38581.17 
53834.19069 
26917.09535 
28262.95011 
24674.00407 
34543.60569 
28262.95011 
28262.95011 
28262.95011 
215.3367628 
538.3419069 
282.6295011 
493.4800813 
314.032779 
192.90585 

408.2426128 
188.4196674 
493.4800813 
152.530207 

na* 
14355.78418 
21982.29453 
18841.96674 
17496.11198 
6729.273837 

lEPA 
Jun-96 

U 
U 

J 
J 
J 
J 

J 

J 

J 
U 
U 

U 
U 
U 
P 
P 
P 
P 
P 

JP 
P 

JP 
P 
P 

U 

U 

X-205 
0.47 
0.591 

42866.66667 
0.042866667 

3433.199331 
968.3382728 
836.2921447 
27289.53314 
32131.22451 
14965.22785 
7042.460166 
5721.998885 
9243.228968 
48416.91364 
15405.38161 
52818.45125 
14084.92033 
79227.67687 
37413.06963 
52818.45125 
26409.22562 
27289.53314 
27289.53314 
37413.06963 
27289.53314 
27289.53314 
27289.53314 
211.273805 
572.1998885 
321.3122451 
1628.568913 
334.5168579 
228.8799554 
308.1076323 
180.4630418 
572.1998885 
162.8568913 

na* 
14084.92033 
24648.61058 
2684.937938 
19806.91922 
7482.613926 

USFWS 
Jul-93 

U 

U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
J 
U 

WSW-1A+B 
0.62 

38100 
0.0381 

na 
na 

366.072662 
na 

61472.57909 
na 

45586.40696 
45586.40696 

na 
59400.46968 
16576.87526 
75977.34494 
24174.60975 
158861.7212 
42823.59442 
89791.40765 
41442.18815 

na 
26937.4223 

42823.59442 
96698.43901 
63544.68849 
46277.1101 
11051.25017 
4903.992264 
2348.390662 
1450.476585 
4903.992264 
13814.06272 
29009.5317 
26937.4223 

na* 
na* 

17267.57839 
297002.3484 
82884.3763 
145047.6585 
31772.34425 
290095.317 
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_Ncirth Slip - Org. Carb. Norm 
Sample Location 
Moisture Content (organics) 
Parcent Solids (Metals) 
TDtal Organic Carbon (mg/kg) 
TDC 
Sampler 
Date Sampled 
Chemical 
A:etone 
2 Butanone 
Toluene 
4- Methybhenol 
Naphtha ere 
2 Methylnaphthalene 
AcenaphthMene 
Acenaphthene 
Diberzoturan 
Phenanthrene 
F uorene 
Fuoranthene 
Anthracene 
Pyrene 
Benzo(a)anthracene 
Cnrysene 
Benzo(bifluoranthene 
B's(2'ethylhexyl)phthalate 
Benzo(k;fluoranthene 
Benzo(aipyrene 
D t)erzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3-cd)pyrene 
de ta-BHC 
Aidrin 
D eldrin 
Endrin 
Endo.'sulfan 11 
4 ^.'-DDD 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Chlordane (total) 
Toxaphene 
A-ochlor 1242 
A-ochlor 1248 
A-ochlor 125^ 
A-ochor1260 

USFWS 
Jul-93 

U 

U 

U 
J 
U 

U 

U 
U 
U 
U 
u 
u 
u 
u 

u 
u 
u 
u 
J 
u 

WSW-2A+B 
0.6 

35300 
0.0353 

na 
na 

354.1076 
na 

70821.53 
na 

26203.97 
43909.35 

na 
77903.68 
19121.81 
43909.35 
29036.83 
43909.35 
46742.21 
120396.6 
53824.36 

na 
14164.31 
17705.38 
70113.31 
62322.95 
55240.79 
10623.23 
4815.864 
2266.289 
1416.431 
4815.864 
13456.09 
28328.61 
26912.18 

na* 
na* 

16997.17 
290368.3 
77903.68 
141643.1 
21954.67 
283286.1 

USFWS 
Jul-93 

U 

U 

U 

U 

U 
U 

U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
J 
U 

WSW-3A+B 
0.57 

38900 
0.0389 

na 
na 

280.9828 
na 

32283.14 
na 

13152.39 
3467.448 

na 
36467.99 
9565.373 
3467.448 
13750.22 
3467.448 
24511.27 
3467.448 
1135.888 

na 
1135.888 
26902.61 
2092.425 
4842.47 

25109.11 
8369.702 
3766.366 
1793.508 
1135.888 
3766.366 
10163.21 
22119.93 
20924.25 

na* 
na* 

13152.39 
227177.6 
59783.58 
113588.8 
9565.373 
221199.3 

USFWS 
Jul-93 

U 

J 

J 

u 

J 
J 

u 
J 

u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
J 

u 

WSW-4A+B 
0.5 

45700 
0.0457 

na 
na 

175.0547046 
na 

17067.8337 
na 

9628.008753 
21881.83807 

na 
20131.29103 
5251.641138 
21881.83807 
8315.098468 
21881.83807 
14879.64989 
30196.93654 
14879.64989 

na 
10065.64551 
16192.56018 
13129.10284 
30634.5733 
17943.10722 
5251.641138 
2363.238512 
1137.85558 

700.2188184 
2363.238512 
6564.551422 
14004.37637 
13129.10284 

na 
na 

8315.098468 
144420.1313 
38512.03501 
70021.88184 
11378.5558 

140043.7637 
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1 lorth Slip - Org. Carb. Norm. 
Siamole Location 
Moisture Content (organics) 
F'ercent Solids (Metals) 
Total Organic Carbon (mg/kg) 
TOC 
Siamoler 
[late Sam[)led 

USFWS 
Jul-93 

J 
U 

J 

J 

U 
U 
U 
U 
U 
U 

U 

U 
U 
J 
u 
u 
u 

WSW-9A+B 
0.537 

49700 
0.0497 

na 
na 
na 
na 

40415.28 
na 

2042.493 
19990.35 

na 
47803.02 
11298.89 
56494.47 
18252.06 
117334.7 
30854.67 
73877.39 
28247.24 

na 
18252.06 
33027.54 
42588.14 
60840.2 
33027.54 
4780.302 
2172.864 
1042.975 
3215.839 
2172.864 
6084.02 
na 

12168.04 
na 
na 

7387.739 
130371.9 
33027.54 
65185.93 
130371.9 
130371.9 

USFWS 
Jul-93 

J 
U 

J 

U 
U 

u 
u 
u 
u 

u 

u 
u 

u 
u 
u 

WSW-IOA+B 
0.52 

49500 
0.0495 

na 
na 
na 
na 

39562.29 
na 

15572.39 
21043.77 

na 
58922.56 
14309.76 
71548.82 
23148.15 
134680.1 
36616.16 
88383.84 
32407.41 

na 
20202.02 
35353.54 
38299.66 
58922.56 
32407.41 
5050.505 
2272.727 
1094.276 
3367.003 
2272.727 
6313.131 

na 
12626.26 

na 
na 

7996.633 
134680.1 
75757.58 
67340.07 
134680.1 
134680.1 

Chemical 
A.cetone 
2-Butanone 
Toluene 
^-Methylphenol 
Naphthalene 
2 -Methylnaphthalene 
/'.cenaphthylene 
/i.cenaphthene 
[libenzofuran 
F'henanthrene 
Fluorene 
Fluoranthene 
A,nthracene 
Fwene 
E enzo(a )anthracene 
C.'.hrysene 
Ben2o(b )fluoranthene 
Eis(2~ethylhexyl)phthalate 
Ben2o(k)fluoranthene 
E.enzo(a)p/rene 
Dibenzo(a.h)anthracene 
Eenzo(g ,h, i)perylene 
liideno(1,2,3-cd)pyrene 
celta-BHC 
A.ldrin 
Dieldrin 
Endrin 
Ej-idosulfan II 

Eindrin ketone 
Eindrin aldehyde 
cIpha-CnIordane 
camnna-Chlordane 
(Cnlordane (total) 
"oxaohene 
Arochlor 1242 
>>.i-ochlor 1248 
/cochlor 1254 
/rochor1260 
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South Slip - Org. Carb. Norm 
Sample -ocation 
Moisture Content (organics) 
Percent Solids (metals) 
Total Onjanic Carbon 
TOC 
Sampler 
Cate Sampled 

A:etone 
2 Butanone 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
o p-Xylene 
Xylene (total) 
4-Methylphenol 
Naphthalene 
2-Methylnaphthalene 
Pnenanthrene 
Acenaphthene 
Aoenaphth>1ene 
Advthracene 
D benzofuran 
Fljorene 
Fijoranthene 
P:Tene 
Bijnzo(a)anthracene 
Cnryseine 
Bi;nzo(b)fluoranthene 
Biinzo(k)1uoranthene 
B(inzo(a)pyrene 
Dibenzo(a,h)anthracene 
lndeno(1.2,3-cd)pyrene 
B(!nzo(g,h,i'iperylene 

Qualifier 

J 
U 

U 

U 
J 
J 
U 

u 
u 
J 

u 
J 

J 
J 
J 
J 
J 

u 
J 

u 

x-208 
0.51 

0.531 
50825 

0.050825 
lEPA 

Jun-96 
Result 

2007.689 
602.3068 
803.0758 
883.3834 
803.0758 

na* 
na* 

803.0758 
37744.56 
64246.06 
132507.5 
148569 

132507.5 
132507.5 
48184.55 
132507.5 
44169.17 
200768.9 
184707.4 
112430.6 
124476.7 
92353.71 
64246.06 
104399.9 
132507.5 
80307.58 
132507.5 

Qualifier 
U 
J 

U 
U 

J 

J 

J 
J 

J 

J 
J 
J 
J 
J 
J 

X-209 
0.47 

0.547 
50825 

0.05083 
lEPA 

Jun-96 
Result 

705.343 
371.233 
4454.8 
705.343 
705.343 

na* 
na* 

853.836 
40835.6 
519726 
81671.3 
482603 
96520.6 
92808.3 
185617 
100233 
126219 
631096 
556850 
445480 
445480 
360096 
245014 
367521 
77959 

241302 
89096 

Qualifier 

U 

U 
U 
J 

J 

WSW-5A+B 
0.52 

57200 
0.0572 

USFWS 
Jul-93 
Result 

na* 
na* 

171.182984 
320.512821 
152.972028 
400.641026 
437.062937 

na* 
na* 

582750.583 
na* 

400641.026 
189393.939 
189393.939 
156614.219 

na* 
91054.7786 
983391.608 
546328.671 
225815.851 
400641.026 
240384.615 
105623.543 
222173.66 
546328.671 
211247.086 
324155.012 
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South Slip - Org. Carb. Norm 
Sample Location 
Moisture Content (organics) 
Percent Sclids (metals) 
Total Onganic Carbon 
TOC 
Sampler 
Cate Sampled 

delta-BHC 
Aldrin 
Dieldrin 
4 4'-DDE 
Erdrin 
Erdosulfan 11 
4 4'-DDD 
Endo.5ul<an sulfanate 
4 4'-DDT 
^'ethoxy=hlo^ 
Endrin aldehyde 
a pha-Chlordane 
gamma-Chlordane 
Chlordane 
Toxaphene 
A-och.or 1242 
A-och or 1254 
A-ochor 1260 

Qualifier 
P 
P 

JP 
P 
P 
U 

JP 
U 
P 
J 

JP 

P 

JP 

X-208 
0.51 

0.531 
50825 

0.050825 
lEPA 

Jun-96 
Result 

196.7536 
722.7682 
248.9535 
803.0758 
1565.998 
269.0304 
216.8305 
269.0304 
341.3072 
1204.614 
164.6305 
562.153 

204.7843 
na* 

10038.45 
31721.49 
16864.59 
7629.22 

Qualifier 
J 
P 
P 
U 
P 
P 
P 

JP 
U 
P 

JP 
P 
P 

P 

X-209 
0.47 

0.547 
50825 

0.05083 
lEPA 

Jun-96 
Result 

267.288 
2116.03 
408.356 
226.452 
2041.78 
668.22 
445.48 
115.082 
226.452 
2116.03 
200.466 
593.973 
445.48 

na* 
16334.3 
77959 

21160.3 
12993.2 

Qualifier 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

WSW-5A+B 
0.52 

57200 
0.0572 

USFWS 
Jul-93 
Result 

4370.62937 
2039.62704 
983.391608 
2039.62704 
3023.01865 
2039.62704 
5827.50583 
33508.1585 
6191.72494 
91054.7786 
11290.7925 

na* 
na* 

7284.38228 
120192.308 
43706.2937 
120192.308 
120192.308 
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South Slip - Org. Carb. Norm 
Sample Location 
Moisture Content (organics) 
Percent Solids (metals) 
Total Onganic Carbon 
TOC 
Sampler 
C'ate Sampled 

Acetone 
2-Butanone 
Benzene 
Toluene 
Ethylbenzene 
n-Xylene 
op-X^'lene 
X/lene (total) 
4 Methylphenol 
Naphtha ene 
2 Methylnaphthalene 
Pnenanthrene 
Aoenaphthene 
Aoenaphthylene 
Anthracene 
Dibenzofuran 
Fuorene 
F uoranthene 
Pyrene 
Benzo(a)anthracene 
Cnrysene 
Benzo(b}fluoranthene 
Benzo(k;fIuoranthene 
Benzo(a; pyrene 
Dibenzo(a,h)anthracene 
Ir deno(1,2,3-cd)pyrene 
Benzo(g,h,i)perylene 

Qualifier 

J 
U 
U 

J 

U 
J 
J 

J 

J 
J 

WSW-6A+B 
0.52 

55300 
0.0553 

USFWS 
Jul-93 
Result 

na* 
na* 

135.62387 
158.227848 
158.227848 
192.133816 
94.1832429 

na* 
na* 

414406.269 
na* 

278782.399 
195901.145 
29385.1718 
116787.221 

na* 
67811.9349 
678119.349 
365430.983 
154460.518 
256178.421 
165762.508 
71579.2646 
158227.848 
372965.642 
146925.859 
229807.113 

Qualifier 

U 

U 
U 
U 

J 

J 
U 
U 
J 

J 

J 

J 
J 

WSW-7A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

na* 
na* 

940.995316 
39350.7132 
940.995316 
940.995316 
940.995316 

na* 
na* 

136872.046 
na* 

201030.818 
230971.578 
230971.578 
89822.2802 

na* 
47049.7658 
556042.687 
307962.104 
124040.292 
188199.063 
128317.543 
64158.7716 
119763.04 

299407.601 
111208.537 
175367.309 

Qualifier 

U 

U 
U 
U 

J 

J 

u 
u 
J 

J 

J 

J 

u 
J 
J 

WSW-8A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

na* 
na* 

183.9218118 
269.4668406 
183.9218118 
183.9218118 
183.9218118 

na* 
na* 

111208.5374 
na* 

180500.0107 
230971.5777 
230971.5777 
76990.52589 

na* 
40633.88866 
556042.687 

295130.3492 
128317.5431 
196753.5662 
132594.7946 
64158.77157 
128317.5431 
141149.2975 
111208.5374 
145426.5489 



4 of 6 

South Slip - Org. Carb. Norm 
Sample: Location 
i\,1oi;;ture Content (organics) 
Percent Solids (metals) 
Total Organic Carbon 
TOC 
San-ipler 
Z'ate Sampled 

delta-BHC 
Aldrin 
Dieldrin 
4,4'-DDE 
lEndnn 
lEndosulfan II 
4.4'-DDD 
lEndosulfan sulfanate 
'I4'-DDT 
l/ethoxychlor 
lEndrin aldehyde 
Mlpha-Chlordane 
(jam ma-Chlordane 
Chlordane 
""oxaphene 
/\j-ochlor 1242 
/Arochloi-1254 
A^-ochlor 1260 

Qualifier 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

WSW-6A+B 
0.52 

55300 
0.0553 
USFWS 
Jul-93 
Result 

4520.79566 
2109.70464 
1017.17902 
2109.70464 
3126.88366 
2109.70464 
6027.72755 
34659.4334 
6404.46052 
94183.2429 
11678.7221 

na* 
na* 

7534.65943 
124321.881 
60277.2755 
124321.881 
124321.881 

Qualifier 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 

u 
u 

u 
u 

WSW-7A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

5560.42687 
2523.57835 
1197.6304 

2523.57835 
3721.20875 
2523.57835 
6843.6023 

41061.6138 
7271.32744 
111208.537 
14114.9297 

na* 
na* 

8554.50288 
149703.8 

145426.549 
149703.8 
149703.8 

Qualifier 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

WSW-8A+B 
0.54 

50825 
0.050825 
USFWS 
Jul-93 
Result 

5560.42687 
2523.578349 
1197.630403 
2523.578349 
3721.208751 
2523.578349 
6843.602301 
41061.61381 
7271.327445 
111208.5374 
14114.92975 

na* 
na* 

8554.502876 
149703.8003 
153981.0518 
149703.8003 
149703.8003 
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M i 

S outh S ip - Org. Carb. Norm 
S ample Location 
Moisturei Content (organics) 
F cjrcent Solids (metals) 
Total Organic Carbon 
TOC 
Sampler 
Cate Sampled 

Acetone 
2-Butanone 
Eenzene 
Toluene 
Etnylbenzene 
m-Xylene 
o.p-Xylene 
Xylene (total) 
4-Methylphenol 
Naphthalene 
2 -Methylnaphthalene 
Phenanthrene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Dibenzofuran 
F uorene' 
F uoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
B enzo(b ifluoranthene 
Bsnzo(kifluoranthene 
Benzo(aipyrene 
C ibenzoi a,h)anthracene 
lndeno(1,2,3-cd)pyrene 
Benzo(g h, )perylene 

Qualifier 

U 
U 
U 
U 
U 

J 

U 
J 
J 

J 

J 

WSW-11A+B 
0.551 

46000 
0.046 

USFWS 
Jul-93 
Result 

na* 
na* 

208.1921177 
208.1921177 
208.1921177 
208.1921177 
208.1921177 

na* 
na* 

121041.9289 
na* 

532584.4873 
256608.8893 
30502.56609 
213033.7949 

na* 
77466.83451 
1404086.376 
677834.802 

285658.9523 
484167.7157 
271133.9208 
121041.9289 
256608.8893 
532584.4873 
222717.1492 
319550.6924 

Qualifier 

U 
U 
U 
U 
U 

J 

U 
J 

E 

WSW-12A+B 
0.547 

44800 
0.0448 

USFWS 
Jul-93 
Result 

na* 
na* 

206.9536424 
206.9536424 
206.9536424 
206.9536424 
206.9536424 

na* 
na* 

152751.498 
na* 

4927467.676 
256228.3191 
123186.6919 
1970987.07 

na* 
886944.1816 
6405707.979 
2956480.605 
1182592.242 
1921712.394 
1133317.565 
468109.4292 
1133317.565 
2513008.515 
936218.8584 
1330416.272 
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J>outh Slip - Org. Carb. Norm 
Sample Location 
Moisture Content (organics) 
F'erc£;nt Solids (metals) 
-otal Organic Carbon 
-OC 
Samoler 
[)ate Sampled 

delta-BHC 
/Jdrin 
[iiieldrin 
^,4'-DDE 
Eindrin 
Eindosulfan II 
AA'-DDD 
Eindosulfan sulfanate 
4,4'-DD~ 
Methoxychlor 
Endrin aldehyde 
alpha-Chlordane 
camma-Chlordane 
C-hlordane 
Toxaphene 
Arochlor 1242 
Arochlor 1254 
Arochlor 1260 

Qualifier 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

WSW-11A+B 
0.551 

46000 
0.046 

USFWS 
Jul-93 
Result 

6294.180304 
2759.755979 
1355.669604 
2759.755979 
4115.425583 
2759.755979 
7746.683451 
45511.76528 
8230.851167 
121041.9289 
15493.3669 

na* 
na* 

9683.354314 
164617.0233 
193667.0863 
164617.0233 
164617.0233 

Qualifier 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 

WSW-12A+B 
0.547 

44800 
0.0448 

USFWS 
Jul-93 
Result 

5912.961211 
2759.381898 
1330.416272 
2759.381898 
4089.798171 
2759.381898 
7883.948281 
45332.70262 
8376.695049 
123186.6919 
15275.1498 

na* 
na* 

9854.935352 
162606.4333 
177388.8363 
162606.4333 
162606.4333 



'!\:^<!'A[)ISGEFAGHTY&MILLER 

APPENDIX D 

Surface Water Data 



i liirface Water Quality Data, 
] Jortli Barge Slip, Former Wisconsia Steel Works, Chicago, Illinois. 

Siinifile Location 
Siimpiler 
Date Sarc ĵled 

S-102 
lEPA 

Jun-96 

S-103 
lEPA 

Jun-96 

S-104 
lEPA 
Jun-96 

S-105 
ffiPA 
Jun-96 

(^alorofcrnri 

'̂i-luminutn 
./'arsenic 
I tiu-ium 
(^adniiuri 
(!alcinm 
CoppCT 
Iron 
Lead 
Magnesium 
Jlanganese 
flickel 
I'otassimn 
Scidium 
2'inc 

334 
<1 

26.4 
<4 

43900 
<9 
361 
3.1 

14100 
38.4 
17.5 

4060 
37500 
11.2 

B 

B 
B 

B 

208 
<1 

24.6 
<4 

40400 
6.7 
258 
3.3 

11900 
33.3 
24.7 
2690 

37800 
9.8 

B 

B 
B 

B 

284 
1.2 

25.8 
4.3 

39900 
<9 
370 
2.9 

11800 
33.8 
<14 
2720 
37900 

9 

B 
B 
B 

B 

B 

B 

306 
<1 

25.2 
<4 

39800 
<5.6 
291 
2.3 

11800 
32.5 
<14 
2240 
38300 

8.1 

B 

B 

B 

B 

C 'oncentrations in milligrams per liter (ppb). 

I' - detected b blank 
J - estimzited value 



S Lxfare ^Vater C?uality Data, 
Sciutt. Bargi; Slip, Former Wisconsin Steel Works, Chicago, lUinois. 

Sample Location 
Sampler 
I'ate Sampled 

S-108 
lEPA 
Jun-96 

3 
8 
<10 

574 
1.2 
27.3 
40100 
602 
4 

11900 
43.7 
<14 
2100 
37500 
13.8 

J 
J 

B 
B 

B 

S-109 
lEPA 
Jun-96 

3 
<10 
<10 

654 
1.8 
27.6 
40200 
642 
4.1 

12000 
53.4 
<14 
3070 
36900 
14.5 

J 

B 
B 

B 

B 

CMoroform 
Eenzene 
1 oluene 

A luminuin 
/ 1 seme 
Earium 
C alcium 
lion 
Lead 
^ [iignesiiim 
A L̂ mgcinese 
Mckel 
P Dtas.siuri 
Sodium 
Zuic 

C oncentritions in milligrams per hter (ppb). 

B •- detected in blank 
J - estimated value 




